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M71- SERIES 

MODEL 6/16 

GENERAL DESCRIPTION 



INTRODUCTION 

The Model 6/16 combines advanced circuits and packaging designs to give the user a price/performance optimized machine. 
The Model 6/16 is completely upward compatible with INTERDATA Models 3, 4, 74, 7/16 Basic Processor user instruc- 
tion, interrupt handling, input-output formats and control sequencing. In addition, many of the powerful features of the 
INTERDATA Models 5, 70 and 80 are included. Because of this compatibility, the Model 6/16 can use the wide range of 
existing software and peripheral devices. 

The Model 6/16 offers a comprehensive set of 96 instructions making the system both easy to program and efficient to 
operate. Through multi-function instructions and direct core addressing, coding and debugging time is reduced to a 
minimum. 

Memory is addressable to the eight-bit byte level. Memory is expandable from the basic 8,192 bytes to 65,536 bytes. All 
memory is directly addressable with the primary instructions, no paging or indirect addressing is required. Sixteen 16-Bit 
General Registers can be used as Accumulators, fifteen of which can also be used as Index Registers. Register-to-Register 
instructions permit operations between any of the sixteen General Registers, eliminating redundant loads and stores. 

The Model 6/16 also provides a flexible Input/Output system in addition to conventional means of programmed I/O. In the 
Automatic I/O Service Mode, the Processor acknowledges all I/O interrupts and automatically performs much of the" 
overhead prior to activating the Interrupt Service Routine. 

Up to four Direct Memory Access Devices can be added to a Model 6/16 Memory System. This channel operates over the 
common Memory Bus, on a cycle stealing basis, through a Direct Memory Access Port which is built into the Processor. 
Two types of Direct Memory Access Channels can be used with the Model 6/16 System: The Selector Channel, which 
permits direct data transfer between any standard oriented INTERDATA device controller and memory; and the Direct 
Memory Access Channel custom designed by the user for special applications. In addition, an Instruction Steal DMA is 
supported which allows high speed burst transfer over the I/O Bus. 

SCOPE 

This document is intended to enable the digital technician to understand the INTERDATA documentation system. 
Number Notation, the Part Numbering System, and the Drawing System are described. Illustrations are provided to help 
understand these systems. Other publications which may be of interest to Model 6/16 users are shown in Table 1. 

A cross reference between INTERDATA part numbers and standard industry part numbers for the ICs and transitors found 
in the Model 6/16 may be found in Appendix 1. 



TABLE 1. RELATED PUBLICATIONS 



TITLE 


PUBLICATION NUMBER 


16-Bit Reference Manual 
Model 6/16 Maintenance Manual 
Multiplexor Bus Buffer Instruction Manual 


29-398 
29-470 
29-267 



BLOCK DIAGRAM 

A block diagram of the Model 6/16 is shown in Figure 1 . The Model 6/16 is a 16-Bit digital computer. 



Part No. 
35-604 



Description 
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Figiue 1. Model 6/16 Simplified Block Diagram 
DOCUMENTATION 

This section describes the style and conventions used with INTERDATA documentation. 

Number Notation 

The most common form of number notation used in INTERDATA documentation is hexadecimal notation. In this system, 
groups of four binary digits are represented by a single hexadecimal digit. Table 2 lists the hexadecimal characters 
employed. 

TABLE 2. HEXADECIMAL NOTATION DATA 



Binary 


Decimal 


Hexadecimal 


Binary 


Decimal 


Hexadecimal 


Binary 


Decimal 


Hexadecimal 


0000 








0110 


6 


6 


1100 


12 


C 


0001 


1 


1 


0111 


7 


7 


1101 


13 


D 


0010 


2 


2 


1000 


8 


8 


1110 


14 


E 


0011 


3 


3 


1001 


9 


9 


1111 


15 


F 


0100 


4 


4 


1010 


A 


A 








0101 


5 


5 


1011 


B 


B 









To differentiate between decimal and hexadecimal numbers, hexadecimal numbers are preceded by the letter "X ', and the 
number is enclosed in single quotation marks. Examples of hexadecimal numbers are X'1234', X'2EC6 , X A340 , 
X , EEFA , ,andX , 10B9'. 



Part Numbering System 

INTERDATA parts, drawings, and publications use a common numbering system, live part number and drawing numbers 
for drawings which describe the part are related. The publication number is often related to the part number of the device 
or program described. Figure 2 shows the format used for INTERDATA part numbers. The fields are described in the 
following paragraphs. 

A 
B 
C 
D 
XX YYY FNN MNN RNN E 



CATEGORY SEQUENCE FUNCTIONAL MANUFACTURING REVISION § t SIZE 




VARIATION DRAWING 

Figure 2. Part Number Format 

Category Field 

The two-digit Category Number indicates the board class or category to which a part belongs. Typical examples of category 
number assignments are: 

01 - Basic Hardware Systems 

02 - Basic Hardware Expansions 

03 - Basic Software Systems 

04 — Software Packages 

05 - Micro-programs 

06 - Test Programs 

07 - Subroutines of General Utility 
10 - Spare Parts Packages 

1 2 - Card File Assemblies 

13 - Panels 

17 -Wire and Cables 

19 - Integrated Circuits 

20 - Transistors 

27 - Peripheral Equipment 
29 - Manuals 

34 - Power Supplies 

35 - Assembled Printed Circuit Boards 

36 - Electro-Mechanical Devices 

Sequence Field 

The Sequence number identifies a particular item within the category. Sequence numbers are assigned serially, and have no 
other significance. 

NOTE 

The Sequence Field, like all other part number fields, may be 
lengthened as required. The field lengths shown on Figure 2 are 
minimum lengths (insignificant zeros must be added to maintain 
these minimums). 

Functional Variation Field 

The optional Functional Variation Field consists of the letter "F" followed by two digits. The F field is used to distinguish 
between parts which are not necessarily electrically or mechanically equivalent, but which are described by the same set of 
drawings. For example, a power supply may be strapped internally to operate on either 1 10 VAC or 220 VAC. Except for 
this strap, all power supplies of this type are identical. The strapping option is easily described by a note on the assembly 
and test specification drawings. Therefore, this is a functional variation. 

Manufacturing Variation Field 

The optional Manufacturing Variation Field consists of the letter "M" followed by two digits. 

The M Field is used to distinguish between parts which are electrically and mechanically equivalent (interchangeable), but 
which vary in method of manufacture. For example, if leads are welded instead of soldered on an assembly, the M Field 
changes. 



An important exception to the meaning of the M Field exists for categories related to software. In software, the M Field 
number, when used, indicates the form in which a particular program is presented. For example, define a program as a set 
of machine instructions. These same identical instructions may be presented on punched cards, paper tape, or magnetic 
tape; and for any of these they can be in symbolic form or in relative or absolute binary form. Thus, there are many ways 
to present the same identical program. 

The format for the M Field and its meaning for software is: 

Mxy 

where x identifies the media selection (i.e., Paper Tape, Magnetic Tape, Cassette, etc.) and y identifies object or source and 
the format. 



Meaning of x 


Meaning of y 


Conceptual 
Paper Tape 1 


1 Object program standard 
format 32-Bit Processor 


Cassette 2 
Magnetic Tape (800 BPI) 3 


4 Memory image 
6 Object Program standard 
format 1 6-Bit Processor 


Cards 4 
Disc (2.5 MB) 5 


7 Object non-standard format 

8 Object established task 


Disc (10 MB) 6 
Magnetic Tape ( 1 600 BPI) 7 


9 Source program 



These numbers refer to the physical program placed on an approved media for INTERDATA Software. A Paper Tape 
Object program is standard format and for a 16-Bit Processor has an Ml 6 identifier. A Magnetic Tape Object program is 
standard format and for a 32-Bit Processor has an M31 identifier. 

In addition to the foregoing, there are three unique M numbers which have special meaning: 



00 


Conceptual Object 


91 


32 Bit Object Listing 


92 


Programming Specifications 


95 


Program Description 


96 


16 Bit Object Listing 


98 


Operating Procedures 


99 


Documentation and Manuals 


Revision Field 





The optional Revision Field consists of the letter "R" followed by two digits. The R Field is used to indicate minor 
electrical or mechanical changes to a part which do not change the part's original character. The R field changes often 
reflect improvements. A part with a revisions level HIGHER than the one specified can be used; however, a part with a 
revision level LOWER than specified should not be used. 

NOTE 



A part number must contain a Category number and a Sequence 
number. All other fields are optional. 



Drawing Field 



The optional Drawing Field consists of a letter from "A" to "E" followed by two digits. The letter indicates the size of the 
original drawing. The sizes for each letter are: 

A-8Vi"xir' 
B-ll"xl7" 
C- 17"x22" 
D - 22" x 34" 
E - 34" x 44" 



The two digits indicate the drawing type as follows: 

01 - Parts List 

02 - Machine Details 

03 - Assembly Details 

05 - Art Details 

06 - Wire Run List 

08 - Schematic 

09 - Test Specification 

10 - Purchase Specification 

1 1 - Bill of Material 

1 2 - Information 

13 - Program Listing 

14 - Abstracts 



1 5 — Program Description 

1 6 - Operating Instructions 

1 7 - Program Design Specifications 

1 8 - Flow Charts 

1 9 - Product Specification 

20 - Installation Specification 

21 - Maintenance Specification 

22 - Programming Specification 

23 - Replaceable Parts List 

24 - Application Information 

25 - Functional Specifications 



Examples 

The following list provides some examples of the part numbering system. The numbers were arbitrarily selected, and in 
most cases are fictitious. 



35-060 
35-060M01 

35-060F01 

35-060-R01 

35-060A01 

35-060B08 

06-072 

06-072A12 

29-060 



The 60th printed circuit board assigned a part number under this system. 

A printed circuit board electrically and mechanically interchangeable with the 35-060, but 
differing in method of manufacture. 

A printed circuit board not electrically and mechanically interchangeable with the 35-060, but 
described by the same set of drawings. 

A revised 35-060 printed circuit board which probably supercedes the 35-060. 

The 8V4 by 1 1 inch parts list for a 35-060. 

The 11 by 17 inch schematic for a 35-060. 

An 8V4 by 1 1 inch listing of the 06-072 program. 

An 8*4 by 1 1 inch information drawing on the 06-072 program. Probably a part of the program. 

The 60th manual assigned a number under this system. Note that this number is not referenced in 
any way to the part number of equipment described in the manual. 



Drawing System 

This section describes the drawings provided with INTERDATA equipment. Drawings provided with peripheral devices and 
other purchased items may vary from the system described in this section. 

A digital system may be divided into a collection of functionally independent circuits such as Memory, Processor, and I/O 
Device Controllers. These circuits may or may not be saleable units in their own right, but in the electrical sense they are 
essentially self contained and capable of performing their function with minimum dependence on other functional circuits 
in the system. Hence a functional circuit is treated as a building block. Each schematic contains a variety of information 
including type and location of discreet Integrated Circuits (IC's), pin connections, all interconnections within the 
schematic connector pin numbers and connections to other schematics. Further, the schematics are drawn to reflect, in an 
orderly fashion, all logical operations performed by the circuits. Generally, symbols used on schematics conform to 
MIL-STD-806B. 

Registers are named according to the following rules: 

1. The register mnemonic name has a maximum of three letters, excluding "I, O, Q, and Z". 

2. Each bit in the register is numbered, usually starting at 00 on the left, or most significant positions, 
and continuing to N-l on the right, where N is the number of bits in the register. 

3. The 00 bit is the Most Significant Bit and the N-l is the Least Significant Bit. 

The IC's mounted directly on the logic board are represented on the schematic drawings by logic symbols. Each symbol 
contains the reference designation, device part number (category and sequence), and symbol mnemonic designation. Refer 
to Figure 3. 
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Figure 3. Example of a High Speed AND Gate 

The designations, numbers, and references shown in Figure 3 are: 



A20 



19-025 - 
HA- 



This shows the components location on the logic board. Figure 4 illustrates the method generally used to 
determine component location on a logic board. With the logic board oriented so that the header 
connnectors (Conn and Conn 1 ) are on the right, the components are numbered from left to right 
starting in the upper left corner. That is, the first IC in the upper left corner is 01 and the first capacitor 
is CI. 
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Figure 4. Example of a Logic Board Layout 

The number 19 is the category number of ICs, and the 025 is the sequence number of the component. 

Designates that this component is a high speed AND gate. Some other common designators used are: 

P — Power Gate 

SB - Schottky High Speed Power Gate 

SG - Schottky Gate 

SGO - Schottky High Speed Gate, Open Collector 

SO — Schottky High Speed Gate, Open Collector 

B - Buffer 

SB - Schottky High Speed Buffer 

LOR - Low Power Schottky OR 

LN - Low Power Schottky NOR 

LI - This input lead is from area LI on the same schematic sheet. 

10M1, 1242, 18K4 - Designate outputs to another logic schematic sheet. 

218-0,1 17-0, 1 14-0 - Designate inputs from Connector 0. 

Pin numbers (01, 02, 04, 05 and 06) correspond directly to the actual IC pin numbers. 

Figure 4 also shows the locations of the header connectors (Conn and Conn 1 ) and the cable connectors (Conn 2 and 
Conn 3). All logic boards always contain Header Connectors and 1, however, any combination (either, both, or none) of 
cable connectors (Conn 2 and Conn 3) may be provided. 



Whenever possible, the immediate output from a flip-flop (1 or side) has a mnemonic name preceded by an F . A 
flip-flop whose name is PSEL (Processor selected) has an output mnemonic, on the side, FPSELO (see Figure 5). This 
provides the digital technician with an indication, when observing a mnemonic at the terminal end of a net, that the signal 
is the output of a flip-flop rather than a decoded function. 

Clocked devices, flip-flops, and counters in particular, are drawn in a manner which indicates information concerning their 
inputs. An input which has a circle adjacent to the pin designation implies a low active signal is required to perform the 
specified operation. In addition, an inverted V at the clock input shows that the device changes state on an edge. Thus, if 
no circle is present the chip is positive edge triggered. Refer to Figure 5 for examples. 
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Figure 5. Examples of Clocked Devices 



Figure 6 shows the pin numbering scheme for the header and cable connectors. Header connectors always have 2 rows of 
pins and 42 positions. Cable connectors always have 2 rows of pins but may vary in the number of positions. The number 
of positions may only vary in increments of five positions (10 contacts). For instance, if 24 positions are desired, five 
blocks of five positions each (25 positions) must be used. 
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Figure 6. Connector Pin Numbering 



A net is defined as an electrical connection between two or more points in a circuit. Ordinarily, a net has an originating end 
(usually a collector where the signal is generated) and one or more terminating ends. Often it is convenient to assign 
descriptive mnemonic names to nets as a way of identifying them on schematics. Whether a net is named or not is 
sometimes arbitrary. However, a net is always assigned a name if: 

1. The net is contained on one drawing sheet but is not shown as a complete solid line on that sheet. 

2. Part of the net appears on more than one sheet. 

3. Part of the net connects with a different schematic. 

4. Part of the net leaves a logic board. 



If a net is named, the following rules are observed. 

1. All mnemonic names are a maximum of six characters. 

2. All decimal digits and upper case letters except the letters "I, O, Q, and Z" are permitted. 

3. No other characters are permitted. 

4. Where possible, mnemonics are descriptive. However, it should be recognized that descriptive names 
are not always possible and a danger of misinterpreting a mnemonic exists. 

5. Mnemonic names are not repeated within a schematic. 

6. Every mnemonic is suffixed by a state indicator. This indicator consists of the digit "1" for the 
logically true state, or the digit "0" for the logically false state. For example, the set side of a flip-flop 
has the "1" state indicator, while the reset side has the "0" state indicator. The state indicator for a 
function changes each time that function is inverted. Thus, the state indicator permits assigning the 
same mnemonic to functions that are identical except for an inversion. Logic = .4VDC or less, 
Logic 1 - 2.4VDC or more. 

7. When a logical function is inverted, an inversion indicator is added after the state indicator. This allows 
for functionally equivalent, but electrically different nets to have the same mnemonic name. For 
example, assume a signal NAME1 which may be inverted to produce NAMEO. If NAMEO is then 
inverted, NAME 1 A is produced. NAME1 and NAME 1 A are functionally equivalent, but physically 
different nets. 

There are times when a net fans-out to many sheets of a schematic. It is also possible for a net to fan-out to sheets on 
different schematics. In such situations, the net is assigned a mnemonic name. The net is also "zoned" from sheet to sheet 
to allow for properly identifying the originating and terminating ends of the net. The originating end of a net is defined as 
the collector at which a signal is generated. All other points to which the net connects are called terminating ends. When a 
lead leaves a sheet at the originating end, it is zoned to each and every sheet on which the net reappears, by indicating first 
the page number, followed by the schematic number that contains the page. For example, assume that the gate shown on 
Figure 3 is on a schematic, Sheet 20. The output NAMEO, appears on Sheets 10, 12 and 18 of the schematic. Note that the 
schematic number is implied. When a net enters a "sheet from another sheet, it is labeled with the same mnemonic name, 
and is zoned back to the originating end of the net only. Thus, on Figure 3, the ENABL1 may have many other 
terminations in addition to the one shown. Generally, when a net leaves the sheet where it originates, it is zoned to every 
other, sheet where the net terminates, while the terminating end is zoned only to the originating sheet. Note that on 
schematics, signals are coordinated between sheets only when the sheets are related to the same board. When a signal leaves 
a board, the Back Panel Map must be used. 

When a lead leaves a logic board, it usually does so through a logic board back panel connector pin. These connector pins 
must be shown on the schematic even if the complete net is shown on one drawing sheet. Only the connector pin number 
need be indicated under the pin symbol, since the connector number itself is implied by the logic board location number in 
the logic symbol or in the footnote. Thus, on Figure 3, RD061 enters the logic board on Pin 1 14 of Header Connector 0. 

Figure 7 is a typical schematic sheet with call-outs illustrating many of the conventions described in this section. 

The schematic drawings for the basic Digital System and some of the more common expansions are commonly included in 
the rear of the appropriate Digital System Maintenance Manual. Schematic drawings for other expansions are included with 
the expansion or with the publications that describe the expansion. 
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INSTALLATION SPECIFICATION 



INTRODUCTION 

The INTERDATA Model 6/16 Digital System features a highly modular structure which permits configurations to suit the 
user's exact needs. The Model 6/16 provides the means for convenient expansion as the user's requirements grow. This 
document describes the Processor and System Expansion Chassis, Power Supply Mounting, Filler and Display Panel 
Mounting, and the interconnecting cables. Printed circuit boards are discussed with respect to cabling and location only. 
Circuit descriptions of these boards are provided in the appropriate maintenance or instruction manuals. The following 
descriptions assume that the equipment is mounted in standard INTERDATA cabinets. 

MECHANICAL COMPONENTS 

This section is intended to familiarize the reader with the mechanical components that are discussed in this document (i.e., 
Cabinet, Chassis Support Rails, and Filler Panels). Figures 1 through 4 provide the dimensions and mounting configurations 
for the Cabinet, Chassis Support Rails, and Filler/Display Panels. It is shown in Figure 4, that while S l A inch, 7 inch, 8% 
inch and lOVz inch Filler Panels and the Display Panel mount in the same way (via retaining brackets), the smaller VA inch 
Filler Panel mounts with spring clips. 

PROCESSOR AND EXPANSION CHASSIS MOUNTING 

fwo Processor Chassis (7 inch and Twin Versions) are available. Tn addition, a 7 inch Expansion Chassis is available for 
expanding the Model 6/16 Digital System. Two different Expansion chassis are available, one for mounting either 7 inch or 
15 inch controllers and one for mounting 10 inch controllers. The Expansion Chassis has the same over-all dimensions as 
the 7 inch Processor Chassis (refer to Figure 12). 

The Expansion or Processor Chassis slides into the rack on two Chassis support rails (refer to Figures 2 and 3) from the 
front of the rack. 

CAUTION 

NO CHASSIS SHOULD BE MOUNTED IN CANTILEVER 
FASHION. CHASSIS SUPPORT RAILS MUST BE USED. IF A 
RACK CABINET OTHER THAN AN INTERDATA CABINET IS 
USED, CONSULT THE RACK MANUFACTURER FOR 
PROPER SUPPORT RAILS. 

The Chassis support rails are fastened to the mounting uprights at the front and rear of the rack. The Expansion or 
Processor Chassis are fastened in place, with screws, to the mounting uprights in front of the rack. All Expansion Chassis 
mount below the Processor Chassis. Expansion Chassis cabling is discussed later in this document. Expansion Chassis 
location with respect to the Filler Panel and Power Supply is shown in Figure 14. 
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Figure 1 . Basic Cabinet 
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Figure 2. Basic Cabinet Physical Dimensions 
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MOUNTING HOLES 
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Figure 3. Chassis Support Rail 
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METHOD USED TO MOUNT 
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RETAINING BRACKET (2) 

NO. 10 FLAT WASH. (4) 
NO. 10 SPLIT LOCK. (4) 

NO. 10-32 X3/8 LG PHPS (4) 



Figure 4. Typical Mounting Configuration for Display and Filler Panels 
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Expansion Chassis 

The Expansion Chassis for 7 inch and 1 5 inch controllers contains eight universal expansion slots which can accept 
combinations of single board peripheral controllers, system modules, Selector Channel, or user designed interfaces. In- 
cluded with this 7 inch Chassis are the cooling fans and interconnecting cables. The chassis may be ordered with or without 
a power supply. 

A 10 inch I/O controller (provided it does not use Connector 1) may be inserted in this chassis via the 02-234 I/O Adapter 
Kit (see Figure 5). 
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Figure 5. 02-234 I/O Adapter (Top View) 

One or two 7 inch boards (half-boards) may be inserted into this Chassis via the 16-398 Half-Board Adapter Kit (see Figure 
6? The H^f-Board Adapter Kit may hold two active 7 inch boards or one active and one blank 7 inch board, depending on 
requirements. 
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Figure 6. 1 6-398 Half Board Adapter 
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No wiring takes place between the boards and the adapters. The adapters are designed such that the connectors on the 
board plug directly into the Expansion Chassis. 

The Expansion Chassis for 10 inch controllers contains six 10 inch I/O expansion slots which can accept any combination 
of up to six 10 inch wire-wrap or copper peripheral controllers, systems, modules, or user designed interfaces. Included 
with the Chassis are the cooling fans and system interconnecting cables. The Power Supply is separate. 

POWER SUPPLY MOUNTING 

The Power Supply mounts in the rear of the cabinet, behind the Processor or Expansion Chassis. It is attached to the right 
mounting upright (looking from the rear). One of three Power Supplies may be supplied with the Model 6/16 System. 

These Power Supplies attach to the mounting upright via four 10-32 x Vi lg PHPS screws (refer to Figure 7). 




NO. 10-32 X 1/2 P.H. 
NO. 10 SPLIT LOCK 
NO. 10 FLAT WASHER 



Figure 7. Power Supply Mounting 



WARNING 

BEFORE HINGING OUT THE POWER SUPPLIES, THE RACK 
LEVELLING FEET SHOULD BE LOWERED. AFTER THE 
LEVELLERS ARE IN CONTACT WITH THE FLOOR 
SURFACE, UP TO THREE POWER SUPPLIES MAY BE 
HINGED OUT AT ONE TIME. IF THE LEVELLERS ARE NOT 
DOWN, AND THREE POWER SUPPLIES ARE HINGED OUT, 
THE RACK MAY TIP DUE TO THE WEIGHT OF THE POWER 
SUPPLIES. 

When any Power Supply is in the installed operating position, it is secured to the left rear upright by two 10-32 screws. The 
power supply cable connects to terminal lugs at the right rear (looking from the rear) of its respective Processor or 
Expansion Chassis via Faston lugs and a connector for AC fan power (refer to Figure 8). 



POWER 
SUPPLY 




COVER 
26-092 



Figure 8. Fan Connector Caps 
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There is adequate slack provided in the cable to allow the Power Supply to hinge out freely. In order to prevent the cable 
from being pinched between the Power Supply and Chassis Support Rails, a service loop is required. A maximum ot five 
Power Supplies may be mounted in one rack. 

WARNING 

ALL AC FAN CONNECTORS ON POWER SUPPLIES WHICH 
ARE NOT CONNECTED TO MATING RECEPTACLES MUST 
REMAIN COVERED OR SHORTING MAY OCCUR. SEE 
FIGURE 8. 

The 1 1 5/230 volt fan switch on the chassis must be matched with the 1 1 5 volt or 230 volt strapping on the Power Supply 
(refer to Figure 9). 





Figure 9. Fan Power Switch Match 



Exhaust fan plates are equipped with a switch to provide either 1 15 volt or 230 volt AC operation as shown in Figure 10. 





DOWN FOR 
115 VAC 

UP FOR 
230 VAC 



Figure 10. Exhaust Fan Switch Setting 

A third supply (34-023) designed to meet VDE specifications required by some International installations, is also available. 
The mounting procedure for this power supply is different than the procedure for the standard supplies. Refer to Power 
Supply Maintenance Manual, Publication Number 29-452, for installation information. 

DISPLAY PANEL INSTALLATION 

The optional Model 6/16 Hexadecimal or Binary Display Panel is electrically tied to the system via one connector and 
seven Faston lugs. The connector is installed on Connector A of the 35-601 or 35-602 Display Controller Board and the 
seven terminal lugs mate into a terminal strip on the left side of the Processor Chassis. The terminal lugs are identified at 
the Faston Connector and are mated to their corresponding terminal pin (CI, C2, etc.) on the Chassis, see Figure 11. 

The Hexadecimal Display Panel is physically mounted to the brackets provided on the Processor Chassis. The 1% inch 
Filler Panel is mounted directly below the Hexadecimal Display Panel on this same Chassis.(see Figure 12.) 
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Figure 11. View of the Processor and 15 Inch Expansion Chassis 



HINGE SIDE 



AIR FLOW 



ONE 7 "FILLER 
IF EXPANSION 
CHASSIS 





DISPLAY PANEL , AUTOMATIC 
LOADER, OR TURNKEY CONSOLE 



REAR MTG SURFACE 



FRONT MTG SURFACE 



Figure 1 2. Processor or Expansion Chassis 
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TURNKEY CONSOLE PANEL INSTALLATION 

The Turnkey Console is connected to the Processor in the same manner as the Hexadecimal Display Panel discussed 
previously (see Figure 13). Only three Faston connectors are provided .with the Turnkey Console assembly and in the 
semi-conductor memory version of the 6/16. They are connected to the terminals on the backpanel indicated on the lugs 
(i.e. C1R-C1R, C2R-C2R, and CNTL 4-C4). 

On the core memory version of the 6/16, the three Faston lugs are connected to a terminal strip on the left side of the 
Processor Chassis (Figure 11) and are connected as follows: Faston lug C1R to Terminal Pin CI, lug C2R to Terminal fin 
C2 and lug CNTL4 to Terminal Pin XI . 

Either the Hexadecimal Display Panel option or the Turnkey Console option (but not both) may be installed in a system. 
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Figure 13. Twin Chassis Processor 
MEMORY INSTALLATION 

A single slot is allocated to Memory on the Model 6/16. Memory must be installed in Slot 6 of the Processor Backpanel. 

NOTE 

When installing either an 8KB or 1 6KB Memory Module on the 
Model 6/16 the Memory Adapter Card, 35-608, must be installed 
at the Processor Backpanel on Slot 6. In addition jumpers must 
be added between 135-0007 and 235 0006, between 128-0106 and 
TEMPA, and between 227-0106 and TBMPB on this same Back- 
panel. Remove the IK OHM Register between TEMPA and 
TEMPB. The 16KB Memory Module must be at revision M02R02 
or higher. 

INSTALLATION OF CPU OPTIONS 

Display Controller/ Automatic Load Option 

Install the Display Controller, 35-601, the DisDlav Controller with Automatic Load Option, 35-602, or Automatic Load 
Option, 35-603, in Slot 5 Connector "0" of the Processor Backpanel. A Half-Board Adapter 16-398, must be used to 
mount this board (see discussion on Expansion Chassis). 

The Hexadecimal or Binary Display cable or the Turnkey Console cable mounts to the connector on the outer edge of the 
Display Controller PC board. 

Hardware Multiply/Divide Option 

Install the Hardware Multiply /Divide PC board, 35-605, in Slot 5 Connector "1" of the Processor Backpanel. A Half-Board 
Adapter, 16-398, must be used to mount this board (see the discussion on the Expansion Chassis). 

NOTE 

The Multiply/Divide Option may only be used on Processors 
equipped to support this option, me Processor PC board must be 
stamped 35-604F02. 
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Primary Power Fail/Auto-Restart Option 

Install the 35-448 logic card for the Primary Power Fail/Auto-Restart option on the wire wrap side of the Processor 
Backpanel at Slot 7, Connector with the apparatus side up. The 17-I82F01 and 17-182F02 cables which supply 1 2 VAC 
to the logic card, connect between CI on the logic card and CI on the backpanel and C3 on the logic card and C3 on the 
backpanel as indicated on the cables (see Figures 14 and 15). Remove wire-wrap jumper (P to R) on Processor board for 
auto-restart (see Processor Functional Schematic Sheet 14). The Primary Power Fail option card is adjusted at the factory. 

Memory Parity Option Card 

The 35-533 Memory Parity Option card is used with parity memory modules only. The Memory Parity option card mounts 
on the wire wrap side of the Processor Backpanel, Slot 7, Connector 1 (see Figure 15). 

Selector Channel (SELCH) Installation 

The 35-391 Selector Channel may be installed in Slot 4, 2, or of the Processor Backpanel or in Slot 6 or Slot 4 of the 
Expansion Backpanel on a Twin Chassis version of the Processor. The maximum number of Selector Channels in a system 
is 4 for a Twin Chassis Processor or 3 for a 7 inch Chassis (refer to Figure 16). Also see the Selector Channel Installation 
Specification 02-232M01A20, for further information on installing SELCHs. 
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Figure 14. Front View of the 6/16 Twin Chassis 
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Rear View 
Figure 1 5. Rear View Model 6/16 Twin Chassis 
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Figure 16. System Configuration (Front View) 
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Basic Switch Panel Option 

For systems not equipped with either the Hexadecimal or Binary Display or Turnkey Console the Basic Switch Panel is 
used to start the system. The Installation Procedure for this Option is as follows: 

1. Connect the four Faston lugs to the terminal strip located on the left side of the Processor Chassis. 
The terminal lugs are identified at the Faston connector and are mated to their corresponding terminal 
pin (CI, C2, etc.) on the chassis, (see Figure 11). 

2. Remove the Faston connection on the Rear of the Processor Chassis labeled L-GND which comes from 
the Power Supply and connect this lug to a spare GND lug. Install a wire between the L-GND male 
receptacle, just vacated, and Back Panel pin INITO (136-0501). The panel on which the switch is in- 
stalled may be mounted to the chassis uprights with standard 10-32 hardware. This panel is intended 
to mount behind a door or filler panel to prevent easy accessibility when the system is running. This 
option may not be used on a system on which a Display Panel is installed. 

CONFIGURATION 
System Expansion Chassis 

When configuring a multi-chassis system there are four rules that must be followed: 

1. The system Expansion Chassis must be mounted below the basic Processor Chassis. 

2. All Chassis must be Contiguous. 

3. All 15 inch system Expansion Chassis must be mounted above any 10 inch system Expansion Chassis. 

4. Multiboard peripheral device Controllers (on 10 inch circuit boards) can only be used in the 10 inch 
system Expansion Chassis. 

Circuit Board Distribution 

The Model 6/16 Digital System may be configured in a variety of ways. Howevei, the following factors must be considered 
when determining circuit board distribution within the basic Processor and system p ".pansion Chassis (see Figure 16). 

1. The Selector Channel or Selector Channels must be installed in the slots described under SELCH 
Installation. 

2. All device addresses are hard-wired on the device controller cards (device addresses may be changed at 
option), so that the distribution of I/O device controllers in the chassis normally need be considered as 
a matter of priority in the RACK0/TACK0 "daisy-chain". 

3. The 15 inch system Expansion Chassis, and the basic Processor Chassis may only be used for single 
board I/O device controllers unless the interconnection between boards takes place via cables installed 
on the outer edge of the board. For multi-board 10 inch device controllers, the 10 inch system 
Expansion Chassis must be used. 

4. The interrupt priority of a given device controller is determined by its physical location on the serial 
RACK0/TACK0 line. Refer to Interrupt Priority Back Panel Wiring to determine which physically 
located controller has what priority. When deciding which devices should have a higher or lower 
priority, devices that must be serviced in a certain amount of time or loss of data access should be 
given a higher priority than a device with a high interrupt rate and no data loss if not serviced. 

Interrupt Priority Backpanel Wiring 

The Acknowledge Control line from the Processor carries the Interrupt Acknowledge (ACK) signal. This line breaks up into 
a series of short lines to form the "daisy-chain" priority system. The ACK signal must pass through every controller that is 
equipped with Interrupt Control circuits. Refer to Figure 17 to determine order of priority. 

Back panel wiring for interrupt control at a given position is: The Received ACK (RACK0) at Pin 122-0 or 1 and the 
Transmitted ACK (TACK0) at Pin 222-1 or 0. The daisy-chain bus is formed by a series of isolated lines which connect 
Terminal 222-1 or of a given position to Terminal 122-1 or of the next position (lower priority). On unequipped 
positions, a jumper shorts 122-1 or and 222-1 or of the same connector to complete the bus. Back panels are wired 
with jumpers on all positions. Whenever a card chassis position is equipped with a controller that has an interrupt 
capability, the jumper from 122-1 or and 222-1 or must be removed from the back panel at that position. 
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CONNECTOR 



PROCESSOR BACK PANEL 



CONNECTOR I 




TO NEXT 
EXPANSION 



Figure 17. Standard Interrupt Priority 



17 chn„mw the standard interrupt priority wiring, assumes a Model 6/16 Processor and memory. The arrows 
Figure 17 showing th " s ^ r ^ i^Z hiahest priority to the lowest. By changing the wires crossing from Side to 

(IeLCHO or SHuflte « installed, the standard interrupt priority must be modified. Refer to Figure 19, Interrupt 
Priority with SELCH Installed. 

For controllers that occupy several positions, the jumper is removed only at the position when > the controller board has 
A^^Kui^rdlt^s on the various devices, see the appropriate installation specification. 

Terminators 

^ • • if hnth l Pfl s Connector and 1, of the Multiplexor Bus must have a standard INTERDATA 

The termination end of _ bo th \e&, Connector U and P ? ^ ^^ ^ ^^ ^ card 

termination car d 3 -433) ins tafc ed t " e b s f bot y h connectors on the Multiplexor Bus that exists; e.g., if a 

installed on the back panel at me wwni uuiiiwit ovr ,„„,;r>n rha«is and onlv the Processor Chassis and one 

Sector Channe, or bus buHer i ; j uvs taUed »So«4 «£ fi,, « P - ^ch = ndon* ^ ^^ ^ 

ConneX foTthe Expansion a^^ addiL, the buffed bus or the SELCH Bus shou.d be terminated a, S.ot 0, 

Connector 1 of this chassis. 

of the bus is present. 
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Figure 19. Interrupt Priority with SELCH Installed 
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CABLES 
Power Cable 

The standard INTERDATA Cabinet is wired for 30 Ampere service. On the main power cable (part of the AC Distribution 
Panel), there is a three wire, twist lock, grounding, 125VAC, 30 Ampere, UL, (Hubbel No. 2610) plug. A three wire 
grounding, 30 Ampere, 125 VAC receptacle (Hubbel No. 261 1 or equivalent) is required to accept this plug. 

System Expansion Cable 

A number of standard cables are available for configuring systems made up of an INTERDATA Expansion Chassis. The 
choice of cables is dependent upon system configuration. The following cables are available: 

1. 17-193: I/O Expansion Cable, Connector "0" 

This cable is used to connect the "0" connector field between two adjacent 1 5 inch card files. 

2. 7-194: I/O Expansion Cable (see note) 

This cable is used to connect the "1" connector I/O fields between two adjacent 15 inch card files. 

3. 17-216: I/O Expansion Cable, 36 Inch Long 

This cable is used to connect two 15 inch files that are not adjacent. It must not be used to extend the basic Processor 
Multiplexor Bus. 

It can be used to extend a buffered bus or a SELCH Bus. It plugs into a "1" side connector. The "receiving" end can plug, 
into the "0" or "1 " side of the expansion file. 

4. 17-214: 1 5 inch to 1 inch Expansion Cable 

This cable is used to connect the "0" connector field of a 1 5 inch card file to a lower adjacent 10 inch card file. It provides 
an 8 bit I/O bus to the 10 inch card file. 

5. 17-166: 1 5 inch to 10 inch I/O Expansion Cable, 36 Inches Long 

This cable is used to connect the "1" side of a 15 inch expansion file to a 10 inch expansion file. It provides an 8 bit I/O 
bus to a 10 inch card file. 

It must not be connected to the basic Processor Multiplexor Bus. 

It may be driven either by an Extended Selector Channel or a bus buffer. 

It can be used on the older 10 inch card file (13 I/O slot). 

6. 17-183: "0" to "1" Connector 

This cable can be used to interconnect the I/O Multiplexor Bus of the "0" field and the "1 " field within a 1 5 inch card file. 

There is no RACK0/TACK0 wire in this cable. 

It can also be used to connect a "0" side (Slot 0) of a file, to the "1" side (Slot 7) of the next adjacent file, or vice versa. 

7. 17-215:10 inch to 10 inch I/O Expansion Cable 
This cable is used to connect two adjacent 10 inch card files. 

NOTE 

A strap is installed at the factory on the receive end of either a 
17-327 or 17-194 cable. This strap must be removed unless the 
cable is being used to jumper a private I/O Bus (ESELCH or Bus 
Buffer). This strap jumpers Pin 222-0001 of the upper chassis to 
Pin 122-0701 of the first expansion chassis. If these cables are 
used to extend a SELCH or Bus Buffer the following wiring 
changes are required on the lower chassis: 

Remove the strap from Pin 134-0700 to Pin 122-0701 

Add a strap from Pin 134-0700 to Pin 122-0700 
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CONFIGURATION RULES 



1. A maximum of 16 device controllers may be installed on the Multiplexor Bus of the Model 6/16. This 
assumes all drivers in the system are capable of sinking 48 milliamps or more and no more than one 
TTL load (2 milliamps max.) on any Control Line or Data Line on the device controllers. The Display 
Controller and Multiply/Divide option are considered one load each. 

2. The Multiplexor Bus must be contained within the Processor Chassis and three adjacent 7 inch 
Expansion Chassis (two adjacent chassis if the Processor Chassis is a Twin Chassis). The Multiplexor 
Bus must be buffered by a Bus Buffer or the equivalent for systems which require the Multiplexor Bus 
to be extended beyond these limits or in the case where the Bus must be extended by any 36 inch 
cable. 



16 01-094A20R00 8/75 



01-094A21 
September 1975 



M71 -SERIES 

MODEL 6/16 

MAINTENANCE SPECIFICATION 



INTRODUCTION 



The Model 6/16 Processor is a low cost, 16-Bit general purpose minicomputer. The latest MSI and LSI Integrated Circuit 
technology is used to construct a processor suitable for use in data communications, process control, or stand-alone 
scientific computer applications. The Model 6/16 Processor is modularly constructed for ease of maintenance and is 
compatible with all building blocks in the INTERDATA product line. 



SCOPE 



This specification describes the functional operation of the Model 6/16 Processor and provides maintenance information 
useful to digital technicians maintaining this processor. A block diagram analysis, a micro-program description, and a 
functional analysis of major processor areas are included. 

BLOCK DIAGRAM ANALYSIS 

The following sections make reference to Figure 1. 

System Organization 

The Model 6/16 is organized between two 16-bit buses. The B Bus is used to present data to the Arithmetic Logic Unit 
(ALU) The S Bus then transfers the ALU output to the appropriate destination. The source and destination of data on the 
B Bus and S Bus as well as the functions performed by the ALU are controlled by micro-instructions contained in the 
Read-Only-Memory (ROM). 

Read Only Memory (ROM) 

The Read-Only-Memory is a high speed, solid state, non-destructive memory organized into one page of 512 words. An 
additional page of 512 words is available for expansion (e.g., Multiply/Divide option). Each word in ROM is 24 bits long 
and represents one micro-instruction. Each micro-instruction read out of ROM is latched at the ROM output by latches 
internal to the ROM. Most micro-instructions are executed in one machine cycle. The ROM bits are decoded to select a 
Source to be statically unloaded to the B Bus as well as a second Source to be directed to the ALU (see Figure 1 ). The 
ALU then forms a result on the S Bus. This result becomes available some time before the end of the machine cycle and is 
deposited in the appropriate destination register at the start of the next machine cycle as the next micro-instruction is 
fetched. The meaning of the micro-instruction word bits is explained later. 

Locations in the ROM are addressed by the 10-bit ROM Address Register (RAR). Micro-instructions are normally located 
at sequential addresses in the ROM. The RAR is an up-counter which increments by one before each new micro-in struction 
is fetched. The RAR therefore holds the address of the micro-instruction presently being < executed. When it becomes 
necessary to jump out of sequence, the RAR can be loaded with a new address from the ROM, from the Decoder ROM 
(DROM), or it can be preset by hardware. 




BBUS 
Figure 1 . Block Diagram 6/16 IWLM 



Repeat Counter 

The Repeat Counter is a 5-bit counter which can be loaded from the S Bus. The purpose of this counter is to allow a 
micro-instruction to be executed n number of times (where n <31) before the next micro-instruction is fetched. The next 
micro-instruction in sequence following the micro-instruction which loads the Repeat Counter is the one which is auto- 
matically repeated n-times. 

Flag Register (FLR) 

The Flag Register (FLR) is a four-bit register containing the following flags: Carry (C), Overflow (V), Greater Than Zero 
(G), and Less Than Zero (L). These flags are modified at the conclusion of arithmetic and logical micro-operations to 
reflect the result of the operation. The FLR is loaded from Bits 1 2 through 1 5 of the S Bus when either the FLR or the 
Program Status Word (PSW) is the specified Destination Register. 

Program Status Word (PSW) 

The Program Status Word (PSW) is a 16-Bit register used to indicate the system status relative to the user program being 
executed. Bits-0 through 6 of the PSW define enabled interrupts and the operational status or mode of the user level 
processor. PSW Bits-7 through 1 1 are not defined. Some of the PSW bits have hardware significance while others are of 
significance only to the micro-program. Bits- 12 through 15 of the PSW make up the Condition Code field (CC) which 
reflects the result of the most recent user instruction. Bits-8 through 1 1 are not provided. 

The Condition Code may only be updated from the FLR. When PSW is the Specified Destination Register Bits-0 through 7 
of the S Bus are loaded into Bits-0 through 7 of the PSW and S Bus Bits- 12 through 15 are captured in the FLR. The 
Condition Code field is then updated from the FLR on the next Processor clock. Instruction Read operations also copy the 
contents of the FLR into the Condition Code. 

Location Counter 

The Location Counter (LOC) is a 16-bit appendum to the PSW which holds the main memory address of the next user 
instruction to be performed. The Location Counter is an up-counter which automatically increments by 2 following each 
Instruction Read micro-instruction or Dl option in the micro-instruction (unless the op-code indicates an RR or SF format 
instruction). Bit-1 5 of this register is not implemented. 

Memory Address Register (MAR) 

The Memory Address Register (MAR) is a 16-bit register which is loaded with the address of main memory locations. It is 
automatically loaded from the Location Counter each time LOC is incremented. It can also be loaded from the S Bus 
whenever LOC or MAR is the specified Destination Register. 

Main Memory 

The Main Memory consists of random access memory providing storage for user instructions and data. Memory is addressed 
through the Memory Address Buffer (MAB). The MAB is constructed using 2:1 Multiplexors. On Instruction Reads the 
contents of the Location Counter is presented as the address to Main Memory. On all other memory operations the 
contents of the MAR is presented as the address for Main Memory. Data read from or written into memory is buffered in 
the Memory Data Register (MDR). The micro-program initiates a main memory cycle by using a Memory Read, Memory 
Write, or Instruction Read command. After issuing a memory command, the micro-program is free to perform other 
instruction. The memory cycle is accomplished asynchronous of other processor activity. If the micro-program, however, 
attempts to use the contents of MDR after a Memory Read or Instruction Read operation, before memory data become 
available, or attempts to load MDR or issue another Memory command before the current memory cycle is complete, the 
processor stops until the desired function can be performed. 

Instruction Register (IR) 

On Instruction Read operations data on the Memory Register Receive Bus (MRR), MRR Bits-0 through 7 are placed in the 
register labeled OP, Bits -8 through 11 are placed in the register labeled YD, and Bits-12 through 15 are placed in the 
register labeled YS. These three registers (OP, Yd, and YS) comprise the user's Instruction Register. 

Decoder Read-Only Memory (DROM) 

The OP register is used to address locations in the Decoder Read-Only-Memory (DROM). The DR0 ^ consists of two 
halves: DROM 1 and DROM 2. Each half contains 256 8-bit words. The micro-program interrogates either DRUM l or 
DROM 2 at appropriate times and the 8 bits of the resulting read-out are jammed into the RAR, resulting in an automatic 
branch to an address that is related to the user's operation code. The most significant bit of DROM 1 is used to suppress 
unnecessary memory reads and Location Counter increments. The DROM also decodes all illegal user instructions. 



Micro Register (MR) 

A 16-bit register labeled MRO is available to the micro-program for general purpose use. 
Input/Output (I/O) 

Input/Output operations are achieved by gating S Bus data onto the I/O Bus and activating an I/O Control Line, or by 
activating an I/O Control Line and gating the I/O Bus data onto the B Bus. 

LSI Micro-processor 

The LSI Micro-processor is comprised of four Large Scale Integrated (LSI) Circuits, each of which is a 4-bit wide slice of 
the Central Processing Unit (CPU). Four of these CPU slices make up the 16-bit wide CPU. The combined slices contain a 
16-bit Arithmetic Logic Unit (ALU), a two port Random Access Memory (RAM) Stack forming sixteen 16-bit General 
Registers a 16-bit temporary storage register Q, shift circuits for right, left, and no shift for the RAM stack and Q register. 
By external circuits connecting the Q shift and RAM shift circuits 32-bit shifts and rotates are made possible with Q as one 
of the registers and one of the sixteen general registers as the second register. 

It is most often the case that the micro-program accesses the User's General Register without caring which of the 16 
General Registers is accessed. Consequently, no provision has been made in the Model 6/16 for the micro-program to 
randomly access an explicit General Register. Since after Instruction Read, one or more register addresses specified by the 
user instruction, are in the YD and YS register, the micro-program can access the appropriate General Register by 
specifying the YD or YS Register. The hardwa're then selects the General Register whose number is in the YD or YS 
Register. 

The YD Register is an up/down-counter so that sequential General Registers can be accessed. The micro-program can also 
clear the YD Register when it needs to access a specific General Register. 

MICRO-PROGRAM DESCRIPTION 
Introduction 

Micro-programming is a means for implementing the control logic of a digital processor. At INTERDATA, micro- 
programming has been effectively used to maintain upward program compatibility in a family of processors whose internal 
hardware varies from one member to the next. 

The Model 6/16 Processor is designed to execute micro-instructions stored in a Control Store or Read-Only Memory 
(ROM) A micro-instruction is an elemental step or instruction to the actual hardware of the machine. Each micro- 
instruction causes one or more hardware functions to be performed, such as transferring the contents of one register to 
another, arithmetic or logical operations between two specified operands, controlling input/output operations or 
performing memory functions. 

A series of micro-instructions is called a micro-program. The complete Model 6/16 micro-program is, by definition, an 
emulator causing the Model 6/16 to react to a user program in main memory and to external events as does the Mode 
7/16 Processor, described in the INTERDATA 16-Bit Reference Manual, Publication Number 29-398. Every user level 
instruction, interrupt handling feature, etc. is simulated by some portion of the Model 6/16 Processor micro-program. 

The following pages outline the Model 6/16 hardware from a micro-programmer's point of view, data and instruction 
formats, instruction repertoire and interrupt system. 

DATA AND INSTRUCTION FORMATS 
Data Formats 

All internal data paths are 16-bits wide. Hence the basic machine operand is a 16-bit halfword. In arithmetic operations, 
the most significant bit is interpreted as the sign bit of the number in the least significant 15 bits of a halfword: Positive 
fixed-point data is expressed in true binary form with a sign bit of Zero. Negative fixed-point data is expressed in twos 
complement notation with a sign bit of One. 

Binary information is represented in hexadecimal notation, base 16, for simplicity. 

Instruction Formats 

Model 6/16 Processor micro-instructions can be one of five formats designated Register-to- Register, Register-to-immediate, 
Input/Output, Branch and Exchange Byte. The Instruction word formats are shown in Table 1 and Figure 2. Instruction 
word fields are explained in the following sections. (Refer to Table 2.) 



TABLE 1. INSTRUCTION WORD CHART 



NOP 
D2 
MR 
MW 
BT 
BF 
JAMCC+IR 
D1 

LOAD Q; ALU OUTPUT 

NULL; ALU 

LOAD YD AND Q; FA OUTPUT 

LOAD YD; ALU OUTPUT 

LOAD YD AND Q;SR;ALU OUTPUT 

LOAD YD; SR; ALU OUTPUT 

LOAD YD AND Q; SL; ALU OUTPUT 

LOAD YD; SL; ALU OUTPUT 

LOAD YS; ALU OUTPUT 



UNUSED 



INSTRUCTION WORD BITS 



MC 
A 



000 
001 

1'0 

01 1 
1 00 
101 
1 1 
1 1 1 



D1 
345 



000 
001 
1 

1 1 

1 00 
1 01 
1 10 
1 1 1 
01 1 



R+S 
S-R 
R-S 
RORS 
RANDS 
RANDS 
RXORS 
RXNERS 
R 

YS 
YS 




EXTERNAL^ 
SOURCE < D 

Id 

001 



000 

OR 

001 



ALU 
OP 
678 



000 
001 
01 
01 1 
1 00 
101 
1 1 
1 1 1 

S 

Q 
YD 

Q 
YD 
YS 
YD 

Q 





S1 
91011 





1 

1 

1 1 

1 
1 1 
1 1 
1 1 1 



PSW 
LOG 
MRO 
CNTR 
MDR 
MAR 
FLR 
IO 



D2 
12 13 14 







1 




1 
1 





1 

1 
1 1 
1 1 



1 1 



1 



1 



NULL 

IMM 

CS 



15 16 



IMMEDIATE- 



S2 
17 18 19 





1 X 
1 



1 1 1 












PSW 








1 


LOC 





1 





MRO 





1 


1 


YSI 


1 








MDR 


1 





1 


MAR 


1 


1 





YDI 


1 


1 


1 


IO 



E FIELD 
20 21 22 23 





1 

10 

10 

1 



1 
1 1 



1 

1 

1 1 

1 1 



10 1 
10 10 
110 
10 



NULL 

ADR/ACK~1 

CMD/STAT fl/O-BR-IMM 
DA/DR J 



CLEAR YD 
AND SET WAIT 
YDP1 
YDM1 



*• l/O-BR-IMM 

-FOR INC, 
DEC ONLY 



POW 

JAM CI 4C0 - 

M/D 

FLT PT _ 

ci n 

co r T7o-b1-imm 

UNLOAD M/D BOX ON I/O BUS 



M/D: DIFFERENTIATED BY# 

SOURCE HALFWORDS 
FLTPT: DIFFERENTIATED BY 
I R 00: 07 



EXT-SOURCE-BR-IMM 



BRANCH 



ALO: 



C 
V 
G 
L 

MSK 

ARST 

DATN 

ATN 
CATN 
SNGL 
MALFI 

ADDRESSED ON POWER UP AMOD 

KNOCKED DOWN WHEN ALO/HW 

OTHER DEV. ADDRESSED PPF 

MPE 
UNCOND 



13 14 



CONDITION 



111 

10 11 

110 1 

1110 

10 111 

110 11 

1110 1 

11110 

10-0111 
10 10 11 
10 110 1 
10 1110 

110 111 
1110 11 
11110 1 
111110 
1111 



23 



ADDRESS 



REGISTER TO REGISTER 






3 


6 


9 


12 


15 


16 


17 


20 23 


MC 


D1 


OP 


SI 


D2 





CS 


S2 


E 



REGISTER TO IMMEDIATE 






3 


6 


9 


12 


15 


16 23 


MC 


D1 


OP 


S1 


D2. 


1 


IMM 



INPUT/OUTPUT 






3 


6 


9 


12 


15 


16 


17 


20 


21 23 


000 


D1 


000 


S1 


D2 





CS 


S2 





E1 



BRANCH 



BC 



00000 



COND 



14 



23 



ADDRESS 



EXCHANGE BYTE 






3 


6 


9 


12 


15 


16 


17 


20 23 


MC 


D1 


000 


111 


D2 





1 


S2 


E 



INSTRUCTION WORD FIELDS 



FIELD 



MC/BC 

D1 

D1 AND D2 

OP 

S1 

S2 

E 

E1 

COND 

ADDRESS 

CS 



MEANING 



MAIN MEMORY CONTROL/BRANCH CONTROL 

SHIFT LEFT/SHIFT RIGHT OPERATION 

DESTINATION FIELD 

ALU OPERATION 

SELECTS TWO SOURCES FOR ALU 

SELECT EXTERNAL (TO ALU) SOURCE 

EXTENSION FIELD 

SPECIFIED TYPE OF I/O OPERATION 

BRANCH COMDITION(S) 

BRANCH ADDRESS 
SPECIFIES CROSS-SHIFT 



Figure 2. Instruction Word Formats 



Memory Control (MC) 

The processor's main memory is the source of user's instructions and data. The Register-to- Register and Register-to- 
Immediate micro-instructions can specify one of the following options to perform main memory operations or to use the 
Decoder Read-Only-Memory (DROM). 

TABLE 2. MC/BC HELD 



Instruction 




Word Bits 


Meaning 


1 2 




000 


No operation 


001 


D2-A/ector through DROM2 


010 


MR -Data Read Halfword 


011 


MW-Data Write Halfword 


100 


BT-Branch on True Condition 


101 


BF— Branch on False Condition 


110 


IR-lnstruction Read and Jam CC 


111 


D1 -Vector through DROM1 



D2: The user's instruction op-code, IR (0:7), is used to vector through DROM2. The unique word from DROM2 is 

jammed into RAR, causing a branch in the micro-program sequence. 

MR: A main memory read operation is started using the contents of MAR as the memory address. Then the 

micro-instruction execution starts. The halfword is read from memory and is loaded into this MDR for use by 
the micro-program when the data is available. 

MW: A Main Memory Write operation is started. The current content of MDR is written into the halfword of 

memory currently addressed by the content of MAR. 

BT: If any of the specified conditions are true, a branch is taken to the address specified in the address field. 

BF: If all of the specified conditions are false, a branch is taken to the address specified in the address field. An 

unconditional branch micro-instruction assembles as a branch on false micro-instruction with no conditions 
specified. 

IR: An Instruction Read operation is started prior to execution of the current micro-instruction. The halfword 

addressed by the current contents of LOC is read and placed in both the MDR and the Instruction Register 
(IR). LOC is then incremented by two and the incremented LOC is jammed into the MAR. The current 
content of FLR is copied into the condition code field of PSW. (LOC must not be the destination register in 
the micro-instruction specifying the IR option.) The FLR is cleared and the micro-instruction at ROM 
location '000' is executed. 

Dl : The address of the next micro-instruction is extracted from DROM1 using the user's instructions op-code, IR 

(0:7), as an index. 



Commands (E) 

A^legister-to-Register or Exchange Byte micro-instruction can specify one of the following six commands to perform the 
desired hardware function. These commands are executed at the end of the micro-instruction. 



Word 
Word Bits 


Meaning 




20 


21 22 


23 


CYD and SWA 


Clear YD field and set Wait FF 








1 





1 





'YDP1 


Increment YD field 





1 


1 


YDM1 


Decrement YD field 





1 





POW 


Power down, Generate System Clear 





1 1 





M/D 


Load data into M/D box 





1 1 


1 


FLTPT 


Specify Floating Point operation 



Condition Code Options (E) 

A Register to Register or Exchange Byte micro-instruction can specify up to three options in this category. 



20 



Instruction Word 
Bits 



21 



22 



23 



1 








1 


1 





1 





1 


1 









Meaning 



CI 
CO 

F 



Carry In 

Carry Out 

Set Test Flags in FLR 



CI- In a Load micro-instruction specifying this option, the Carry Flag (P/O FLR) is shifted into the most 

significant bit of the result if Shift Right is also specified. If Shift Left is specified, the Carry Flag is shifted 
into the least significant bit of the result. While executing an Add micro-instruction, the Carry Flag is added to 
the least significant bit of the sum. 

In a subtract micro-instruction, the Carry Flag represents a borrow situation from the least significant bit of 
the subtraction. This borrow participates in the subtraction operation. 

CO: In a Load micro-instruction specifying this option, the Carry Flag in FLR stores the bit shifted out, if a Shift 

Right or Shift Left is also specified. If shift is not specified, the Carry Flag is reset. 

In an Add micro-instruction, the Carry Flag is set if a carry is generated. In the subtraction, carry is reset if a 
borrow is not generated. If a micro-instruction specifying CO performs a logical operation, the Carry Flag in 
FLR is reset. 

F: If a micro-instruction specifying this option performs addition or subtraction, V, G and L Flags in FLR are 

adjusted to reflect the result of the operation. The V Flag reflects the overflow condition and Flags G and L 
reflect the algebraic value of the result. 

In an I/O instruction, the V Flag is set if the addressed device does not return a SYNC in approximately 14 
microseconds. If a micro-instruction specifying this option performs a load or logical operation, the V Flag is 
reset and the G and L Flags are adjusted to reflect the algebraic value of the result. 

The hardware provides a cumulative flag effect to facilitate multi-precision operations. The following table 
shows how the G and L Flags in FLR are adjusted to reflect the algebraic value of the result. Note that once 
the G or L Flag becomes set, the G and L Flags will never again both be Zero unless the FLR is explicitly 
cleared (e.g., an Instruction Read operation). 



Result 


Flags before Execution 


Flags after Execution 


G 


L 


G 


L 


Zero 




1 



1 











Positive 





1 



I 










Negative 





1 




1 









1 
1 
1 



Shift Options 

A Register-to-Resjster or Register-to-Immediate micro-instruction can specify either the Shift Left or Shift Right option. 
There are no specific bits in the micro-instruction word for the SL or SR options. However, this information is included in 
Bits-3, 4 and 5. The micro-instruction must specify YD or YD&Q as the destination register or registers. Other desired 
options may be specified. 



SL: The 16-Bit Arithmetic Logic Unit result is shifted left one bit position. If CI is also specified, the state of the 

Carry Flag in FLR is shifted into the least significant bit position, otherwise, the least significant bit is forced 
to Zero. If CO is also specified, the most significant bit of the ALU result, which is shifted out, is shifted into 
the Carry Flag of the FLR; otherwise, that bit is lost. The 16-bit result thus obtained is copied into the 
destination register or registers. 

SR: The 16-bit ALU result is shifted right one bit position. If CI is also specified, the state of the Carry Flag in 

FLR is shifted into the most significant bit position; otherwise, the most significant bit is forced to Zero. If 
CO is specified, the least significant bit of the ALU result, which is shifted out, is shifted into the Carry Flag 
of FLR; otherwise, that bit is lost. The 16-bit result, thus obtained, is copied into the destination register or 
registers. 

Branch Conditions 

A Branch micro-instruction can specify up to four conditions from Group 0, Group 1, Group 2 or Group 3. Conditions 
from different groups cannot be mixed in the same instruction. The micro-instruction word bits, symbolic conditions and 
their meanings are shown below. 



GROUP 


WORD BITS 
8 9 1011 1213 


SYMBOLIC 
CONDITION 


MEANING 
OF TRUE CONDITION 





111 
10 11 
1 10 1 
1110 
1111 


C 
V 
G 
L 

MSK 
ARST 
DATN 

ATN 

CATN 
SNGL 
MALF 

AMOD 
HW 
PPF 
MPE 


CARRY FLAG SET 
OVERFLOW FLAG SET 
GREATER THAN ZERO FLAG SET 
LESS THAN ZERO FLAG SET 
UNCONDITIONAL BRANCH 

(YD) AND (CONDITION CODE FIELD) 

AUTO-RESTART PRESENT 

DMA ON I/O BUS IS REQUESTING ATTENTION 

I/O ATTENTION AND PSW BIT 1 ARE SET OR DMA ON I/O BUS IS REQUESTING 

ATTENTION 
CONSOLE ATTENTION REQUESTED 
CONSOLE IS IN SINGLE MODE 
MACHINE MALFUNCTION DETECTED 

ADDRESS MODIFICATION IS NECESSARY 

HALFWORD I/O LINE IS ACTIVE/ALO PRESENT INDICATION ON POWER UP 

PRIMARY POWER FAIL DETECTED 

MEMORY PARITY ERROR DETECTED 


1 


10 110 
110 11 
1110 1 


2 


10 110 

10 10 11 
10 110 1 
10 1110 


3 


110 111 
1110 11 
11110 1 
111110 



THE MICRO-PROGRAM 



The Model 6/16 Processor micro-program can be divided into three major functional areas. These are: user instruction 
fetch; user instruction execution; and interrupt support. Refer to Figure 3. 



FETCH USER 
INSTRUCTION 




YES 



MR0- 



NO 
2ND OPERAND 



INTERRUPT 
SUPPORT 



*RR 



* RS 



RX 



INSTRUCTION 
EXECUTION ROUTINES 



Figure 3. Micro-Program Functional Areas 



System Initialization 

On power up, or following initialize, when the System Clear signal (SCLRO) goes high, the Processor starts executing 
micro-instructions. SCLRO presets the ROM Address Register (RD) to X 100 . 

Referring to Figure 4, address X'100' corresponds to the symbolic label PWRUP on the flow chart. 

The micro-Drosram checks if Automatic Loader Option (ALO) is present. If the ALO exists, the HW line is active. The test 
£ Z ^ paSand SL ALOl is entered. If the HW test fails, the micro-program continues the normal power-up 
sequence. 

NOTE 

The Automatic Loader Option (ALO) is a halfword oriented 
device but it does not have a specific device address. If it is present 
in the system and enabled then on power-up or initialize, the HW 
line is activated. The micro-program detects this and loads new 
PSW and LOC and up to 4K bytes of main memory from the 
ALO. Depending on the new PSW, the user level Processor goes 
into the Wait State or user instruction execution starts. 

In the Auto Load Option route (AL01), the micro-program reads in a new PSW and LOC, a .starting I "^ ^f^ 
•m cmlina Memory Address from the ALO. The micro-program then forms in YD the difference between me enaing 
Sd^d^S^g^ss- If a carry is produced the end address ™£^MJ^^^™£ 
entered. If the end address is not less than the start address, the data input loop, AL02, i .ff^ ff ^f * ' ^.^ y D is 
reid from the ALO and stored in consecutive halfword locations in mam memory until the difference count in YD is 
^^TxWto X'FFFF'. When this happens, all the data has ^£^°^^\]^^ 5 ) 
the PSW (Wait Bit) is tested. If it is set WAIT routine is entered. Otherwise, user instruction fetch is started, (bee figure *.) 

In the normal oower-uD sequence the PSW and LOC are restored from their power fail save locations, X'0024' and 
XW6 ' m ^ mtin'mTmory , an^ iThe user's General Registers are restored from their main memory power fail savcloc^ons. 
The ^nSalT^? save area is a 32-byte block of memory whose starting address is contained in memory location 



X'0022'. 



After restoring the registers, Bits-13, 14, and 15 of location X'20' are examined to determine ^^J^«*£ 
If non-Zero, the Hexadecimal Display Panel was not in the Run mode fen power wen : down. LOCDIS hs entered KZero, 
thi. HpyiH^ritml Disolav Panel was in the Run mode. The Auto-Restart, ARST, option is tested, it set, routine mmr » 
^te^^l^n^JKcSi taum.pt if PSW Bit-2 is set. If the ARST option is absent, routine LOCDIS is 
entered to display the present values of the location Counter. The IDLE loop is then entered. 

Hexadecimal Display Panel Support 

The Hexadecimal Display Panel is serviced by two major routines CONSER and ™^.*^ I g^*'%3&& 
during user instruction execution, the micro-program determines that CATN is active; or if in the IDLE loop or the 
loop, CATN becomes active but SNGL is not active. See Figure 6. 

In the CONSER routine, the Display Controller is addressed and its status is sensed. It is put into the normal I mode .and 
Sd^ssed to reselbyte counter. TlJmost significant four bits of the status byte are *J-^«^XS2 
of location X'20\ If the SNGL signal is active, the U)C »™™^^^^^ B gSS^JS?lSS h 

returns to the user instruction fetch routine at START 1. It bNOL is not active, me 

examined. 

If status Bit-1 is set a function or a register has been selected Routine FNREG ^^^^^^^^ 
-,11 reset Function was selected. If PSW Bit-4 is also set, the micro-code simulates an interrupt trom device ™™™ T * 
fLT^JZ mplay Panel Interrupt). If PSW Bit 4 is reset, routine CLRWT is entered to fetch the next user instruction. 

If status Bit-1 is reset, MDR gets data from memory location specified by LOC £ft f ^^^^^ 
Memory Write, routine ADWRT is entered. The Switch Register is read into MDR and if J^™^ 1 ^™' w°^ ® itine 
f entered wh re the data in MDR is copied to LOC and routine LOCDIS is entered. If the mode ^^g%££™ 
RDKEY i entered, where the data in MDR is written to the memory location specified by LOC £0^ * then " cre ^ e J 
by two and copied to MAR. The data written is copied into MRO and MDR is set equal to X 80 to light the Memory 
Address/Memory Data lamp. Routine OUTDIS is entered. 

If the mode is Memory Read, the RDKEY routine is entered. _ . . ; . 

Display status Bits-1, 2, and 3 being reset indicate Run mode. Routine CLRWT is entered to fetch the next user 

instruction. 

Routine DISPLY is entered from routine CONSER if the status indicates that a function i other than Function or a 
Register was selected; or before the interruptable Wait loop is entered, if SNGL is active. See Figure /. 



10 




(PSWH ('24') 

(LOO* ('26') 

(MAR)"* [('22') 

(YDIH 

(MRO)-* 15 

LDREG 



AL01 



(YD)-* [(MAR)] 

(YDI)* (YDD+1 

(MAR)-*— (MAR)+(Q) 
(MRO)* (MR0)-1 




ADDRESS DISPLAY PANEL 
(FLRH ['20' (12:15)3 




LOCDIS (MRO)-HLOC) 

(MDR)-*^45' 
MARO (MARH — 

- OUTDIS D2,D1-« — (MRO) 
D4.D3* — (MAR) 

D5* — (MDR 8:15) 

I 

♦IDLE (QH (YD) 



MMF 




CLRWT 



MMALF1 




CONSER 



PWRDWN Figure 4. System Initialization 
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AL01 



(PSWH— ALO DATA 

(LOC)«»-ALODATA 

<MAR)*-PROGRAM START ADDRESS 

(YD)- — PROGRAM END ADDRESS 

(YD)-*— NO. OF HALFWORDS IN THE PROGRAM 



YES 




[(MAR)]-»-NEXT HALFWORD 

DATA 
(MARK-(MAR) + (Q) 
(YD) «#-- (YD) -1 



9 



IDLE 



NO 




CARRY? 




C 




S \ YES 

PSW 00 = 1 




19-G 

V 

WAIT 



NSTRUCTION 
READ 



Figure 5. Auto Load Option 
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9 



CONSER 



CLRWT 




ADDRESS THE DISPLAY PANEL 
PUT IT IN NORMAL MODE 
ADDRESS THE DISPLAY PANEL AGAIN 
['20'(12:15)]*--DISPLAY STATUS 0:3 



CONTIN 



MUST BE NO 



RUN 



PSWOO *-=0l. 



UNSTRUCTION READJ 




DISPLY 



OUTDIS 



LOCDIS 



CLRWT 



Figured. Routine CONSER 
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V 



DISPLY 

ADDRESS THE DISPLAY PANEL 

(MRO)"* DISPLAY STATUS 

(MAR)-* — N ; N = REGISTER # 
(MDR)-»— -'002N' 




FN11 



(MRO)* (PSW) 

<MDR)«« '0044' 



REGDIS 



(YDI)««— 



REGN 



<MRO)"« (YD) 

(YDI)* (YDD+1 

(MARH — (MARJ-1 




YES 




11-M 
MARO 



Figure 7. Display Routine 
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In the DISPLY routine, the Display Controller is addressed and its status is sensed. Then the register number n is obtained 
in MAR and MDR is set equal to X'2n\ If a General Register is selected, routine REGDIS is entered. If Function codes 4 or 
5 are indicated, routine PSWLOC is entered. If Function code 1 is indicated, routine FN1 is entered. Otherwise, the 
uninterruptable IDLE loop is entered. 

At REGDIS, the YD field is cleared and incremented until it equals the register number specified by MAR. The specified 
General Register is copied to MRO. Routine MARO is then entered. 

At PSWLOC, status Bit-0 is examined to differentiate between Functions 4 and 5. If status Bit-0 is set, the Function 5 is 
indicated and routine LOCDIS is entered. Otherwise, the PSW is copied to MRO, and MDR is set equal to X'44\ and the 
MARO routine is entered. 

At FN1, the switch register data is copied into PSW and a branch is taken to FN1 1. 

Routine LOCDIS copies LOC to MRO, sets MDR equal to X'45' and clears MAR. Routine OUTDIS is then entered. 

Routine OUTDIS outputs the five bytes contained in MDR8:15, MAR and MRO to the Display Controller. Then the 
uninterruptable IDLE loop is entered. 

The IDLE loop is a high speed loop that can only be exited if a power failure occurs or a CATN is detected. 

Instruction Fetch 

A user's Instruction Fetch begins when a micro-instruction specifying Instruction Read is performed. The hardware sets the 
ROM Address Register to '000', which corresponds to the label START on the flowchart, see Figure 8. If any interrupts 
are pending, the micro-program branches to routine HELP. If no interrupts are pending, the LOC is incremented by two. 
The hardware copies the instruction word from MDR into the Instruction Register (OP, YD, and YS). The General Register 
specified by YS is loaded into MRO and Q and DROM1 is interrogated. If the most significant bit of DROM1 is false, a 
memory read is initiated from the address specified by the new contents of LOC, and LOC is incremented by two. If this 
bit is active (RR type user instructions), no memory read occurs. 

Depending on the user's operation code, DROM1 supplies an appropriate address to resume micro-code execution. If the 
user's operation code is not legal, the OROM1 sets the ROM Address Register to 082 causing a branch to routine ILEG. 
There, the LOC is decremented by two, the MAR is set to 0030 and routine GENSWP is entered. 

User Instructions Emulation 

The ROM address supplied by DROM1, in a way, categorizes the user instructions into those that require operand set-up 
and those that do not. Table 3 shows the legal instruction mnemonics and the corresponding symbolic ROM address for 
DROM1. For those instructions that do not require any operand set-up, the micro-program goes directly to the appropriate 
execution routine via DROM1 and DROM2 is not used. For those instructions that do require pre-processing, DROM 2 is 
interrogated to get the starting address of the execution routine. Table 4 shows the legal instruction mnemonics and the 
corresponding symbolic ROM addresses for DROM2. 

Interrupt Support 

During user Instruction Fetch, the micro-program tests for interrupts. If any of the tested interrupts (MALF, ATN, CATN, 
SNGL) are active, routine HELP is entered, and LOC is decremented by two. See Figure 9. 

Machine Malfunction If MALF is active, routine MMALF is entered. MALF can be caused by Memory Parity Error 

or Early Power Fail if PSW Bit-2 is set; or by Primary Power Fail. At routine MMALF, if the 
Primary Power Fail signal is active, Routine PWRDWN is entered. There, the PSW and LOC are 
stored in their core memory save locations and the user's General Registers are saved in the 
area of core whose starting address is contained in location X'0022'. The command Power 
down (POW) micro-instruction is then performed which stops the processor and deactivates 
the initialize (SCLR) relay. 

If Primary Power Fail was not causing MALF, the micro-program checks for CATN. This test 
allows microprogram to exit from a continuous repetition of machine malfunction PSW swap 
because of repetitive memory parity error. If CATN test fails, the micro-program does a 
Machine Malfunction PSW swap with location X'0038'. Routine GENSWP, the common PSW 
swap routine, is discussed later. 
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START1 



(MR'OMQ)* (YS) 

(LOO- (LOO+2 

(RARH DROM1 DATA 




(MDRH-(Q)+(MDR) 
RXNX 
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Figure 8. Instruction Fetch 
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TABLE 3. DROM-1 DATA 







00 






20 






40 




60 






80 




AO 




< 


:o 






E0 







I LEG 


BTBS 


BTS 


STH 


RS 


ILEG 


ILEG 


ILEG 


BXH 


BX 


ILEG 


1 


BALR 


BALR 


BTFS 1 


BAL 




AHM RX 










BXLE 


BX 


SVC 


RS 


2 


BTCR 


BTCR 


BFBS 


BFS 


BTC 




ILEG 










LPSW 


RX 


SINT 


RS 


3 


BFCR 


BFCR 


BFFS 


1 


BFC 


" 














THI 


RS 


ILEG 


4 


NHR 


NHR 


LIS 


IMM 


NH 


RX 














NHI 








5 


CLHR 


CLHR 


LCS 


LCS 


CLH 
















CLHI 








6 


OHR 


OHR 


AIS 


IMM 


OH 
















OHI 






7 


XHR 


XHR 


SIS 


<i 


XH 
















XHI 






8 


LHR 


LHR 


ILEG 


LH 
















LHI 






9 


CHR 


CHR 






CH 
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Figure 9A. Interrupt Support 
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Figure 9A. (Continued) Interrupt Support 
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I/O Attention 



Console Attention 



Routine GENSWP 



If MALF is not active, the micro-program tests for I/O attention (ATN). If ATN is active, the 
IOATN routine is entered. In IOATN routine, if DATN is active, IODMA routine is entered; 
otherwise, PSW bit 4 is tested. If PSW Bit-4 is set, routine IOSVC is entered; otherwise, a PSW 
swap is performed with location X'0040 1 . 

In IODMA routine, device zero is addressed to knock down any addressed device. Then one 
halfword is read from the DMA on I/O Bus. This halfword is the start memory address for the 
requested data transfer. If memory address is odd, DMARD routine is entered, where half- 
words are read from the DMA device and stored in consecutive memory halfwords. If memory 
address is even, DMAWRT routine is entered, where consecutive halfwords from the start 
memory address are written to the DMA device. A DMA device must be a halfword oriented 
device. The DMARD or the DMAWRT routine is exited when DATN is dropped. The next user 
instruction is then fetched. 

Routine IOSVC acknowledges the I/O interrupt. The returned device number times two is used 
to index into the Service Pointer table beginning at core location X'OODO'. The halfword con- 
tained in the selected location is fetched and placed in MAR. The micro-program then stores 
the PSW in the location whose address is (MAR) and the LOC in the location whose address is 
(MAR)+2. The contents of the location whose address is (MAR)+4 is fetched and placed in the 
PSW, LOC is set equal to (MAR)+6, and the user instruction now pointed to is fetched and 
executed. 

If neither MALF nor ATN is active, the micro-program tests for Console Attention (CATN). If 
not active, the interrupt must have been SNGL, and routine DISPLY is entered. There, the 
selected register or registers are output to the Display Console and the Idle loop is entered. 

If CATN is active, routine CONSER is entered. There, the Display Console is addressed, which 
resets the CATN indication. If SNGL is also active, the micro-program continues the user 
instruction emulation. When the next user instruction fetch begins, CATN is inactive and 
SNGL is active, causing routine DISPLY to be entered. 

Routine GENSWP is the common PSW swap routine, entered with MAR containing the address 
of the swap area. The PSW is stored in the location whose address is (MAR). LOC is stored in 
the location whose address is (MAR)+2. The PSW is loaded with the contents of the location 
addressed by (MAR)+4. The L flag in the new PSW is set to 1 if the PSW swap is due to an 
Early Power Fail. LOC is then loaded from location (MAR)+6. 

If Bit-6 of the new PSW is set, the micro-program examines Bits-8:15 of the halfword whose 
address is in location X'0080'. If this byte is non-Zero, another PSW swap is performed with 
location X'0082'. If Bit-6 of the new PSW is not set, the micro-program tests PSW Bit-0. If not 
set, user instruction execution begins with the instruction specified by LOC. If Bit-0 is set, the 
interruptable WAIT loop is entered. The WAIT loop tests for MALF, ATN, or CATN. If any 
interrupt occurs, routine HELP is re-entered. 



Interrupt System 

The interrupt structure provides rapid response to external and internal events that require special software attention. The 
descriptions that follow are oriented towards the emulator. 

Internal Interrupts 

Five different internal interrupts may be generated. Of these, the Illegal Instructions, Fixed-Point Divide Fault, Queue 
Service, and Supervisor Call Interrupts are created by the Emulator, and the Machine Malfunction Interrupt is generated in 
the hardware. 

Illegal Instruction Interrupt 

The illegal instruction interrupt occurs when an instruction not in the user's repertoire is fetched. Table 5 shows the Model 
6/16 user's instruction repertoire. All 256 combinations of Op Codes are available in the DROM For illega Op-Codes the 
data in DROM1 equals' 082', starting address of Illegal Instruction interrupt micro-routine. In case of illegal op-codes, 
when DROM1 is interrogated, a branch to ILEG routine occurs where an Illegal Instruction PSW swap, location X 30 , is 
performed. 
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* Available only with Multiply/Divide option. 



Machine Malfunction Interrupt 

The Machine Malfunction Interrupt occurs on a memory parity error or early power fail if PSW Bit-2 is set. The emulator 
also performs a Machine Malfunction PSW swap on Power-Up if PSW Bit-2 is set, Auto-Restart is present, and the Run 
mode is specified. 

If the Memory Parity option is present, the parity bit of each halfword in main memory is set or reset to maintain odd 
parity. The parity bit is generated on every Memory Write and checked on every Memory Read or Instruction Read. If a 
Memory Parity Error (MPE) occurs, and PSW Bit-2 is set, the testable signal MALF goes active. During the user instruction 
fetch part of the micro-program, MALF, along with other interrupts, is tested. If any interrupt is pending, the 
micro-program branches to a routine to sort interrupts by priority. 

The Early Power Fail condition (EPF) exists if the optional power fail detector determines that the line voltage is low. The 
condition also occurs when the Initialize key is depressed or when the Power switch is turned OFF. One millisecond after 
Early Power Fail, the testable Primary Power Fail signal (PPF) goes active. The testable signal MALF is active if EPF is 
active and PSW Bit-2 is set or if PPF is active. When the micro-program loads Zero into PSW, the MPE and EPF Flags are 
reset. 

External Interrupts 

If individually enabled by the user's program, a peripheral device controller is allowed to request Processor service when 
the device itself is ready to transfer data. If PSW Bit-1 is reset, I/O device interrupt signals are ignored but queued, the 
signal (ATN) remains pending. However, when PSW Bit-1 is set the interrupt is acknowledged. 

The processor may service an I/O interrupt in one of two ways, depending on the state of PSW Bit-4. Refer to Figure 9. 
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FUNCTIONAL DIAGRAM ANALYSIS 
Introduction 

This section relates to Functional Schematic 01-094D08, Sheets 1 through 19. The last character of the mnemonic symbol 
on INTERDATA Functional Schematics designates the logic level at the time the signal is active. For example; D050 is 
data line number 5 (D05). The last character (0) indicates that when D05 is active, the line is at a logic level of ZERO. 
Refer to the General Description section of the Model 6/16 Maintenance Manual, Publication Number 29-470 for further 
information concerning the INTERDATA documentation system. 

CLOCK CONTROL 

The Clock Generator is shown on Sheet 12. The Clock System employs a free running 20MHz oscillator. The oscillator is 
adjusted by variable resistor R26. (For the semi conductor version of the machine the oscillator is adjusted for 1.66 MHZ 
to compensate for a memory cycle time which is not divisable by 25.0ns.) 

Signal OSC0 is used as the clock input to three flip-flops arranged as a feedback delay counter. The delay counter generates 
three overlapping clocks, CLK1, DCLK1, and DDCLK1. All Processor Clocks are derived from CLK1, DCLK1, and 
DDCLK1. The counter is initialized and held in the initialized state by SCLROA, on a Power-Down or Power-Up to inhibit 
clocks. A delayed system clear ACLRO is generated for the processor to assure that the processor receives clocks in the 
proper sequence (refer to Figure 10 for clock timing). 



SCLRO -wvxv^ 



OSC0 



nji_JTjn_JixiJi-JijnjajTrLn 



ACLRO 



J 



CLK1 



1 I L 



DCLK1 



j 1 r 



DDCLK1 



' 100ns 



H 



j 1 r 



• 250ns • 



* THESE TIMES ARE 120ns & 300ns RESPECTIVELY FOR A SEMI MEMORY SYSTEM. 

Figure 1 0. Clock Timing Nominal 

The Clock Control Logic is also shown on Sheet 12. Two basic Processor Clocks are derived from CLK1. The first, the CPU 
clock (CPUCLK0), is the clock for the LSI micro-processor chips. It is disabled for I/O operations, and memory operations 
whenever MSTP0 is active. 

The second Processor Clock generated is the ROM Data Clock (CKRDO, CKRD1). This clock is disabled by I/O operations 
(IOSTPO), memory operations (MSTPO), and RDSTPO which is a signal from the Repeat Counter which disables the ROM 
Data Clock for a fixed count n (n< 3 1 ), allowing a specific micro-instruction to be repeated n times. Refer to Figure 1 1 for 
a description of a clock cycle. The ROM Data Clock also serves as a destination clock. Clocks CLK1, DCLK1, and 
DDCLK1 are used to synchronize memory and I/O operations. 
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Figure 11. Specific Clock Functions 
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INITIALIZE CONTROL 

System Initialize is performed by de-energizing the Sys'em Clear (SCLR) relay (.19G7). This relay is de-energized as a result 
of the following: 

1. Placing the processor in an OFF condition. 

2. Operating the processor INIT (Initialize) switch. 

3. Activating PFDTO by an external source. 

4. Activating PFDTO from the optional Primary Power Fail detector if the input falls below the 
minimum operating level. 

5. Loss of either +5VDC or (+1 2 OR 1 5VDC) from the processor power supply. 

The SCLR function provides an orderly shut down of the processor as well as a reset signal to both the memory and the 
Multiplexor Bus. On a power up, the SCLR relay remains de-activated until all DC Voltages are within regulation. This 
assures predictable initial states of latched functions. 

An early Power Fail indication is provided to the user program if Bit-2 of the Program Status Word (PSW) is set. This 
indication is provided by the micro-program by means of a machine malfunction interrupt swap. 

Upon receipt of a Power-Down indication by the hardware, PFDTO (19F1) active, the one millisecond timer (19J4) is 
triggered. The leading edge of this pulse sets the Early-Power Fail flip-flop (19L5) which in turn enables, if PSW Bit-, is set, 
a branch on Machine Malfunction to be taken by the micro-program. The micro-program tests to determine which 
condition caused the Machine Malfunction (MMALF) interrupt. If the Early Power Fail flip-flop (FEPF) is set, the 
micro-program signals the user program by means of a Machine Malfunction PSW swap. On the trailing edge of the pulse 
from the one millisecond timer, the Primary Power Fail flip-flop (19J6) is set, initiating a Power-Down sequence. 

The optional Primary Power Fail detector monitors the AC input by sampling the secondaries of a n X AC ^l a J^^Q^\ 
and C3 from the processor power supply. If the AC is lost or if the AC falls below a predetermined ^ level PFDTO (IS* I 
and POWDNO (19D1) become active. Signal PFDTO initiates the Power-Down sequence and POWDNO provides a tast 
discharge path for capacitors C46 and C-47 which de-energizes the SCLR relay and holds the relay OFF in the event that 
the AC voltage is fluctuating about its preset Power-Down level. 

NOTE 

With a semi-conductor memory system the Primary Power Fail 
detector is built into the Power Supply. 

READ ONLY MEMORY (ROM) 

The Read Only Memory (ROM) is a high speed, solid state, non-destructive memory which holds the micro-program. The 
ROM is organized into a single page of 512 words and each word is 24 bits in length. An additional page of ROM can be 
added to support optional features. Each page of ROM contains 3 Integrated Circuit (IC) packages arranged such that each 
IC holds 8 bits of each word on the associated page. An additional ROM chip (512 x 8) comprises the Decoder ROM 
(DROM). 

Each ROM IC contains two enable leads (CE1 and CE2), and a strobe lead (see Sheet 6). To enable ^^^^ip CE1 
must be Low and CE2 must be High. The strobe (CKRDO) is used to latch the data at the output of the ROM^The ROM 
contains internal latches which are used to hold the ROM Data (RD), refer to Figure 12 for ROM timing. The RD register 
is internal to the ROM ICs. 
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Figure 12. ROM Timing 
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Decoder ROM (DROM) 

The Decoder ROM (DROM) is a single ROM Integrated circuit, refer to Sheet 5. It contains 512 eight bit words. The 
DROM is addressed by the most significant eight bits of the Instruction Register (OP Code Field). Each of the 256 possible 
combinations of this decoded function may address two locations in the DROM, depending on the state of D10 (5D1), a 
decoded function of RDO, RD1, and RD2. When D10 is low, one of the first 256 words of the DROM is selected, 
corresponding to a micro-code Dl. Illegal instructions are decoded in the DROM. 

ROM Address Register (RAR) 

The ROM Address Register (RAR), sheets 5 and 6, is a 10 bit register which is loaded on the positive edge of CKRD1 from 
the DROM during a decode micro-operation or the ROM Data bits during a branch micro-operation. The eight least 
significant bits of this register are arranged as a counter to allow sequential ROM addresses in a given half page to be 
selected. The RAR is initialized on Power Up to address X'100 1 and the micro-program begins execution at this location. 
Address Clear (ACLRO) is used to hold the ROM Address at X'100' allowing the ROM to latch the RD information 
accessed from ROM Address X'100', refer to Figure 10 for ACLRO timing. 

PROCESSOR REGISTERS 

The majority of the instructions contained in the micro-program are concerned with relocating data from one processor 
register to another. Most of the processor registers are general purpose registers, however, some do perform special 
functions. Each register is described in the following sections. 

Location Counter, Memory Address Register, and Memory Address Buffer (Refer to Sheet 17). 

The Location Counter is an up-counter which automatically increments by 2 on each Instruction Read or Dl (non-RR or 
SF referenced) micro-instruction. The Location Counter can also be loaded directly from the S Bus. Anytime the Location 
Counter is loaded from the S Bus, the Memory Address Register (MAR) is also loaded with the same data. 

The Memory Address Register (MAR) is a two to one (2:1) multiplexer, with storage latches. The clock following an 
increment of the Location Counter causes the contents of the Location Counter to be copied into the Memory Address 
Register. 

The Memory Address Buffer (MAB) is a two-to-one (2:1) multiplexer, the inputs of which are the Location Counter and 
the Memory Address Register. During an Instruction Read, the contents of the Location Counter is gated onto the Memory 
Address Bus. During all other memory operations the contents of the Memory Address Register are present on the Memory 
Address Bus. The Memory Address Buffer outputs are disabled (high impedance state) whenever the processor is not 
selected such as during DMA operations. The Memory Address Buffer is also disabled by EXMBSYO (19) if a memory 
adapter card (35-608) is used. 

The Location Counter is a 15-Bit register and the Memory Address Register is a 16-Bit register. 

Memory Data Register (MDR) 

The Memory Data Register (MDR) is shown on Sheet 16. The MDR is a two-to-one (2:1) multiplexer with storage latches 
and is 16 bits wide. The inputs to the multiplexer originate from the S Bus and the Memory Data Receive Bus. The storage 
latches are edge triggered which are loaded by signals LDMDRH and LDMDRL. When the MDR is to be loaded from the S 
Bus the LDMDRH and LDMDRL signals are a combination of the MDR being selected and CKRD. When a Memory Read 
Operation is specified the LDMDRH and LDMDRL signals are generated by a combination of FRD and the removal of the 
Data Unavailable (DUA) signal by the memory. 

The MDR is divided into a High and Low half. The High half is loaded by the LDMDRH signal and the Low half is loaded 
by the LDMDRL signal. If Cross Shift is specified by the micro-code, only MDR High is loaded when Bit-15 of the MAR is 
set and only MDR Low is loaded when Bit-lS^is reset. 

The outputs of the MDR are presented to memory during the Write portion of a memory cycle. 

Instruction Register (IR) 

The Instruction Register (IR) is a 16-Bit register which stores the user instruction currently being executed. The IR is 
divided into three parts or fields; OP code field (Bits-0-7), YD field (Bits-8-1 1), and YS field (Bits-12-15). The IR is loaded 
directly from the Memory Data Receive Bus (MRR) during an Instruction Read Memory operation. 

The OP code field (sheet 5), contains the encoded instruction to be performed. The OP code field outputs are presented as 
address to the Decoder Read Only Memory. Ninety-Six of the possible 256 combinations are defined as legal instructions 
(when Multiply, Divide option is included) and have unique entry points in the micro-program. The remaining 160 
combinations are directed by Direct the Read-Only-Memory (DROM) to the illegal instruction entry point in the 
micro-program. 



The YD field is defined as the User Destination field. The YD field selects one of the 16 general registers, located in the 
LSI micro-controller chips (sheet 4), in which the result of the user instruction is to be stored. This portion of the IR 
(sheet 11) is arranged as an up/down-counter. If YDP1 is specified in a micro-instruction the YD field of the IR is 
incremented by one at the end of the instruction. In the same manner,' if YDM1 is specified, the YD field of the IR is 
decremented by one at the end of the instruction. The YD field is also set to ZERO when Clear YD is specified by the 
micro-program. 

The YS field is the User Source field of the instruction being emulated. The second operand of the instruction is contained 
in the general register specified by YS for RR format instruction. This field also contains the number of the general register 
being used as the index register on an RX or RS instruction or data in SR instruction. 

Flag Register (FLR) and Condition Code (CC) 

The Flag Register (FLR) (sheet 13), is a four bit register which contains the Carry Flag (C), the Overflow Flag (V), the 
Greater Than Flag (G), and the Less Than Flag (L). The Flag Register outputs are copied into another four bit register, the 
Condition Code (Sheet 10), at the end of each user instruction being emulated. These flags represent results of instructions 
which are not otherwise indicated. 

The FLR is loaded from the S Bus whenever either the FLR or Program Status Word (PSW) register is specified as a 
destination. The contents are copied into the Condition Code (CC) on an Instruction Read or after a Load PSW 
micro-instruction. The outputs from the FLR are also used by the Branch Circuit (sheet 14) for conditional branches. The 
contents of the CC are copied onto the B Bus (Bits-12-1 5) when the PSW is specified as the source register. 

The FLR (the Carry Flag, Overflow Flag, and Greater/Less Than Rags) are also modifier as follows: 

The Carry Flag (C) is affected by any Arithmetic, Boolean, Shift, or Load micro-instruction if Carry Out (CO) is specified. 
The Carry Flag sets on a Shift if the bit shifted from the appropriate port on the LSI micro-controller (sheet 4) is set, if 
Carry (Carry 1) from the LSI micro-controller (sheet 4) is set on an Add, or if Carry 1 is inactive on a Subtract. In all other 
cases the Carry Flag is reset. 

The Overflow Flag (V) is directly set if false SYNC is detected on an I/O operation and is changed on any Add or Subtract 
micro-instruction if Flag (Fl) is specified. Overflow (OVL1) is a direct output of the most significant slice of the Central 
Processing Unit (CPU) (sheet 4) and is valid only on an Add or Subtract micro-instruction. 

The Greater Than (G) and Less Than (L) Flags change on any Load, Arithmetic, or Boolean micro-instruction providing 
Flag (Fl ) is specified. The G Flag is set if the result of the operation is positive or if the result is Zero and either the G or L 
Flag were set from a previous operation. The L Flag is set if the resulting sign is negative. Either flag is reset if these 
conditions are not met. 

Shift Control 

The LSI micro-controller components making up the processor (Sheet 4) have the capability of shifting 16 or 32-Bits of 
data right or left under micro-program control. The ports on these chips associated with this capability are SLOSRI (Shift 
Left Out, Shift Right In), and SROSLI (Shift Right Out, Shift Left In) for shifting the general purpose register left or right. 
Signals QLOQRI (Q Register Left Out, Q Register Right In) and QROQLI (Q Register Right Out, Q Register Left In) are 
associated with a 16-Bit internal extension register for double precision shifting capability. The controls for this are shown 
on sheet 13. For single and double precision shifts, Carry Out (CO) is specified to load the C flag. Carry In (CI) is used as a 
control to determine whether data is rotated or shifted by the control logic. 

Table 6 shows the states of the shift ports of the processor. 

TABLE 6. PROCESSOR SHIFT PORT STATUS. 



FUNCTION 


SLISR01 


QLOQR1 1 


SLOSRM 


QLIQR01 


Shift Left 





z 


Z 





Shift Right 


Z 








Z 


Double Precision 
Shift Left 


z 


z 


z 


OorZ* 


Double Precision 
Shift Right 


z 


z 


OorZ* 


Z 



Z = Open collector output state, equal to bits being shifted out of these ports. 

* or Z depends on the state of Carry In (CI). 
CI = 1 for a rotate, and the port state is Z. 
CI = for a shift, and the port state is 0. 
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CPU, Data Multiplexer, and Cross Shift 

The CPU (sheet 4) is comprised of four Large Scale Integration (LSI) chips forming a 16-Bit wide data path. Internal to 
these chips are an ALU (Arithmetic Logic Unit), a 16 x 16 general purpose register stack with dual port accessibility to the 
ALU, a 1 6-Bit extension register, and circuits to control shifts, both single and double precision. 

Data is presented to the CPU through a Data Multiplexer (sheets 8 and 9). The Data Multiplexer, under ROM Control, 
selects one of 8 inputs (16-Bits wide), unless it is an Immediate function. An Immediate function disables the outputs of 
the Data Multiplexer (sheet 8), and passes the data from the Data Multiplexer through a second multiplexer network. The 
second multiplexer network either cross shifts the data or passes it through depending on the state of MAR 15 and whether 
or not Cross Shift is specified by the microcode. 

On Immediate micro-instructions, the output of the Cross Shift Multiplexer is disabled (High Z state) and the output of the 
Immediate Multiplexer is enabled. The outputs of these Multiplexers are OR-tied and present data to the Data Inputs of 
the CPU chips. 

The Data Outputs of the CPU chips form the S Bus. 

I/O CONTROL 

An I/O operation is initiated if I/O.is the Source or Destination of a micro-instruction. The I/O control logic is shown on 
Sheet 1 5. If I/O is a source, then an Input operation is initiated or if I/O is a destination, an output operation is indicated. 
I/O Timing is discussed separately for input and output. 

Input 

Refer to Figure 13 for Timing information. When I/O is specified as a source, unload I/O (UIOO) (15G6) and IOSTOPO 
goes active. On the trailing edge of the next clock (CLK1 ) The Control In flip-flop (15G8) sets. On receipt of SYNO from 
the selected I/O device or the detection of False SYNC, the 14 millisecond Timer (15N7) timed out, the SYNC flip-flop 
(1 5L8) sets which deactivates IOSTOPO. On The Trailing edge of the next CLK1 the destination register is loaded and both 
the Control In flip-flop and the SYNC Flip-Flop resets completing the operation. 



CLK1 



j— t_r—L_r~i 




FSYNO 



Figure 13. I/O Input 



Output 

Refer to Figure 14 for Output Timing information. An I/O out operation is very similar to the input operation. When Load 
I/O LDIOO (15J6) is detected, IOSTOPO goes active and on the leading edge of the next CLK1 the Data flip-flop (15K8) 
sets. The output of the Data flip-flop is used to gate data To The Data Bus, D000: 160. On the trailing edge of the next 
DDCLK1 the Control Out flip-flop (15H8) is set which activates the specified output control line. The output operation 
now progresses in the same manner as the I/O Input operation discussed previously. 
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CLK1 



J — I I — L 




FSYNO 



Memory Timing and Control 



Figure 14. I/O Output 



A memory operation can be initiated by the micro-program by specifying a Memory Read, Memory Write or an Instruction 
Read. An Instruction Read and a Memory Read Operation is identical except that an Instruction Read causes both the 
MDR and the Instruction Register to be loaded from the Memory Bus. In addition, a memory cycle can be commenced by 
a DMA Request, REQO (18F1) active. (The semi-conductor memory uses a DMA request in order to insure that the 
Processor does not attempt a memory operation during the time that an internal memory refresh operation is taking place.) 

Figure 15 depicts the memory timing and control functions for Processor initiated cycles. MEMI (18F1) indicates a 
memory operation is requested by the Pro^ssor. If the memory is not busy, FMBYO (18G1) inactive and a DMA request is 
not latched, FREQO (28F8) inactive, a processor memory operation is initiated, the Early Read flip-flop (18C5)isset on 
the trailing edge of Double Delayed Clock (DDCLKO). On this same edge, either the Write flip-flop (18D6) or the Read 
flip-flop (18J6) is set to differentiate between a memory read or a memory write operation. On the trailing edge of the 
next CLK1 the four bit counter (18M6) is loaded with a value, which is dependent on the memory cycle time of the 
memory being used. (Refer to the strap option Table on Sheet 18 of the Function Schematics for strapping information 
for specific memory cycle times.) The output of the FMBY1 counter is used for clock stops and memory timing control. 
The counter is incremented by one on each CLK1 until the count goes from X'F' to X'O'. This deactivates FMBY1. 
■ MEM READ j— UNLOAD MDR ,-- MEM WRITE 



CLK1 



y — IVICIVI HCMU y— UI^1-U«U MUn y— ivicivi »vnnc 

n_jn_j-L_n_j-i_j-L 



j~L_n_r~L_r~L 



DDCLK1 




WRTO 

» FMBYO = 3 CLOCKS (1.0 us CYCLE), 2 CLOCKS (0.75 us CYCLE), OR 1 CLOCK (SEMI MEMORY) 

Figure 1 5. Processor Memory Timing ( 1 .0 usee) 
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DMA memory timing, Figure 16, is similar to Processor Timing except that the sequence is started by a DMA request, 
REQO active. This signal is synchronized to the Processor clocks by the request flip-flop (18F6). Once this request is 
latched the DMA device requesting memory gets the next avilable memory cycle. Prior to generating ERO to the memory 
the Processor generates an Enable command (ENO) (18H8) to the DMA Bus. This signal is used by DMA devices to resolve 
contention during the active period of this line and on its trailing edge the DMA with the highest priority which is 
requesting memory becomes selected. 



CLK1 




FMBYO 



Figure 16. DMA Memory Timing 

On the trailing edge of ENO the Processor Select flip-flop (18G6) becomes reset which causes, the Memory Address and 
Memory Data Busses to be forced to a high impedence state by the Processor allowing the selected DMA device to present 
its address and data to the memory. The first half of the CLK1 following ERO generates INHO (18J6). INHO may be used 
by the DMA device to indicate that data is available and that the address and data information is latched in the memory. 
INHO, therefore, should be used to deselect the DMA device. 

Figure 16 shows two DMA transfers to a semi-conductor memory at the maximum transfer rate. During the first DMA 
memory cycle a Processor memory request is queued. Since the Processor has a lower priority than any DMA device, its 
memory request is not honored until both DMA requests are honored. 

Display System 

The Display System provides, if the Hexadecimal Display Panel is present, a means for reading the contents of all the 
system registers and any core memory location, together with the capability of manually entering data and programs. 
Figure 17 shows the Hexadecimal Display Panel layout. Within the Hexadecimal Display Panel are five eight-bit byte 
Display Registers, Dl through D5, that hold data output from the Processor, and a 20-bit Switch Register which stores 
data input from the Hexadecimal Keyboard. 



oooo 



oooo oooo oooo oooo 
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o° 
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MEMORY ADDRESS 



SWITCH REGISTER 



-1'lL. 



MEMORY DATA 



PROGRAM S1ATUS WORD 



GENERAL REGISTER 



FLOATING REGISTER 



0BEHE 

QQEEEDH 
EEEEJB .9, 



LOCK 

ON 

OFF 



Figure 17. Hexadecimal Display Panel 
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Associated with each Display Register Dl through D4 are eight indicator lamps that provide a binary readout and two 
optional hexadecimal read-out indicators. Associated with Display Register 5 are four indicator lamps for binary display 
and one optional hexadecimal read-out indicator. 

The most significant four bits of Display Register D5 (Bits 0:3) control four of the five indicator lamps along the left edge 
of the Hexadecimal Display Panel. The fifth indicator lamp is controlled by logic internal to the Hexadecimal Display 
Panel. To the right of each of these five lamps is a diagram that defines what is being displayed. In general, only one of the 
diagram lamps is on at a time. If none of the diagram lamps are on, a user program has written data to the display registers. 

The most significant 20-bits of the display show the contents of Display Registers D3 and D4 and the least significant four 
bits of Display Register D5 (Bits 4:7) or the contents of the 20-bit Switch Register. When the Switch Register is being 
displayed, the lamp next to the Switch Register diagram is turned ON. Any other diagram lamp that may have been ON, 
remains ON. When the Switch Register is no longer displayed, its diagram lamp goes out and the most significant 20-bits of 
the display again shows the contents of Display Registers D3 and D4 and the least significant four bits of Display Register 
D4 (Bits 4:7) (refer to Table 7) 

TABLE 7. DISPLAY STATUS AND COMMAND ENCODING 



STATUS 



Run 

Memory Write 

Memory Read 

Address 

Ffxed Register 

Floating Register 

Function 



General Register 



General Register 



Function 



Function 






1 


2 


3 


4 


5 


6 


7 


X 











X 


X 


X 


X 


X 








1 


X 


X 


X 


X 


X 





1 





X 


X 


X 


X 


X 





1 


1 


X 


X 


X 


X 


X 










X 


X 


X 


X 


X 







1 


X 


X 


X 


X 


X 










X 


X 


X 


X 










X 













1 







X 





















X 










1 


1 







X 










1 










X 







1 





1 







X 







1 













X 







1 


1 


1 







X 







1 


1 










X 












1 







X 




















X 









1 


1 







X 









1 










X 






1 





1 







X 






1 













X 






1 


1 


1 







X 






1 


1 

























1 










































1 


1 



















1 



















1 





1 
















1 






















1 


1 


1 
















1 


1 
























1 








































1 


1 


















1 


















1 





1 















1 










. 










1 


1 


1 















1 


1 



Floating Register 
2 
4 
6 
8 
A 
C 

Floating Register E 



Console Interrupt 
PSW Select 



PSW 
LOC 



Normal 
Incremental 







COMMAND 








1 


























1 
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The Key Operated Security Lock is a three-position, OFF-ON-LOCK, key operated locking switch, which controls the 
primary power to the system. This switch can also disable the Hexadecimal Display Panel, thereby preventing any 
accidental manual input to the system. The power indicator lamp (PWR) associated with the key lock is located in the 
lower right corner of the Hexadecimal Display Panel. The PWR positions, primary power, the Control keys, and the 
Hexadecimal keys are (see Figure 18): 

OFF The primary power is OFF. 

ON The primary power is ON and the Control keys and Hexadecimal keys are enabled. 

LOCK The primary power is ON and the Control keys and Hexadecimal keys are disabled. 

The Hexadecimal Display Panel operating procedures may be found in the appropriate User's Manual. 

The Display Controller, 35-601, or the Display Controller with ALO, 35-602, must be used to support the Binary or 
Hexadecimal Display Console or the Turnkey Console. Refer to Display Contoller Functional Schematic 02-405D08 dunng 
the following desciption. 



PROGRAM LOAD EXE , N|T 

ENABU <@ <3 

DISABLE nM 

O°F N F0 
LOCK 



Figure 18. Turnkey Console 

Data Transfer 

When the display is in the Normal mode, all data outputs are directed into Display Register Dl. Conditioning the controller 
to the incremental mode, via an Output command, causes the two bit counter (2M9) to be incremented at the trailing edge 
of DAG1 The output of this counter is decoded to activate LAO, in response to the first DAG1 and then LBO for all 
subsequent DAG1 's until the counter is initialized. In this mode, the first DA loads Display Register Dl , the next DA loads 
Display Register D2. The next two DAs load Display Registers D3 and D4. This counter is initialized by SCLRO, by an 
Output command placing the controller in the incremental mode, or whenever the display is addressed and the Normal 
mode is selected. 

Input data from the Switch Register to the Hexadecimal Display Panel is handled in a similar manner as output data. In the 
Normal mode or on the first Data Request (DR), if in the Incremental mode, Switch Register Bits 12:19 are read. The 
second DR, in the incremental mode, reads Switch Register Bits 4:1 1. The two bit counter (2M7) directs the DR to the 
appropriate group of Switch Registers. This counter is initialized by the same function as the four bit counter discussed 
previously and is incremented at the trailing edge of DRG1. 

NOTE 

Bits 0:3 of the Switch Register are gated out as part of the status 
byte when address is read. 

Control Logic 

When the display requires micro-program support, it generates two outputs, ESNO0 and ESNCO, which are latched in the 
RS flip-flop at 2K2. The output of this flip-flop sets the Console Attention flip-flop (CATN) at 2L2. This flip-flop is reset 
by GADRO when the Processor addresses the display or by SCLRO. 

When the SGL function switch is depressed, SSGL1 becomes active (2G4) and ESNCO AND ESNOO are generated which 
cause the Single flip-flop (2L3) to become set. This flip-flop remains set until another execute is generated and the SGL 
function is not selected. 

Status Input 

The status byte encoding is shown in Table 8. The status byte is gated onto the SD00:07 lines by the SRGO lead. SRGO 
gates the SD00:07 lines onto Bits 08: 1 5 of the D Bus. 



31 



TURNKEY CONSOLE 

This panel provides a means of controlling the system power, initializing the system, and generating a Console Attention 
(FCATN) to start program execution, if the Primary Power Fail/Auto Restart option is not installed. 

This option conditions the Processor to the Run mode by grounding SSGL1, SD011, SD021, and SD031 at the Control 
Console connector. The Display Controller, when addressed by the micro-program in the power up sequence, indicates the 
Run mode. With the Auto-Restart option present, program execution commences at the address specified in the Location 
Counter (LOC), when the system is turned on and without the Auto- Restart option the micro-program performs a normal 
power sequence and then goes to the un-interruptable idle Loop until the Execution (EXE) switch is operated. 

BASIC SWITCH PANEL 

The Basic Switch Panel provides a means of controlling system power if an optional Display Controller is not equipped. 
The switch on this option is a single throw double pole switch. One set of contacts is used to jumper CI and C2, which 
turns on the power supply or supplies in the system, while the other set of contacts grounds PFDTO (19) going to the 
Processor to provide an early power fail indication which enables the controlled power down sequence. 

Automatic Load Option (ALO) 

Refer to Functional Schematics, 02-405 D08, Sheet 3 during this discussion. This option is present on 35-602, Display 
Controller with ALO, or 35-603, ALO. 

The Automatic Load Option is used to store program information in non-destructive Read-Only-Memory (ROM) integrated 
circuits. A maximum of eight-4K-Bit ROM chips may be installed on a single option board. This provides a storage 
capability of up to 4K-bytes of information. The ALO is a halfword device which transfers data 16-Bits at a time. 
Eight-bits of data come from one 512x8-bit ROM while the other 8-bits come from another 512x8-bit ROM. Due to this, 
ROM chips must be used in pairs (i.e. ROMOA and ROMOB, ROM 1 A and ROM IB, etc.) 

The ALO is enabled, ALEN1 (3F3), by SCLRO. Upon power up the micro-program tests the Halfword Control Line 
(HWO) (354), if active ALEN1 high and SI in the Enable position, the micro-program loads the data contained in' the ROM 
devices on the ALO. The data format is shown in Table 8. 

TABLE 8. ALO DATA FORMAT 



WORD 





PSW 


WORD 


1 


LOC 


WORD 


2 


START ADDRESS 


WORD 


3 


END ADDRESS 


WORD 


4 


DATA 


WORD 






WORD 







WORD N DATA 



The eleven-bit counter (3D5-3H5) is initialized to X'000' by SCLRO and is incremented following each Data Request on 
the trailing edge of FDATO (3B5). The micro-program continues to read the ROM data until all data between the start and 
end addresses is loaded into memory. 

The ALO is disabled, ALEN1 inactive, on the leading edge of the first Address Control Line (ADRSO), independently of 
the device address. 

MAINTENANCE 

This section describes maintenance procedures which may be used to check and, if necessary, adjust the Processor. 

There is only one adjustment associated with the Processor. Check Basic Clock (BCLKO) found on connector 104-3, the 
Test Aid connector, for a clock period of 250, 300 nanoseconds for the semi-conductor memory version of the Processor. 
This adjustment is very stable and need only be made if a check indicates that it is out of tolerance. Adjust variable 
resistor, R26, to bring it into tolerance. 

Use the 06-106 Processor Test to perform a comprehensive test of the 6/16 Processor. 
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MNEMONICS 



The following list provides a brief description of each mnemonic found in the Model 6/16 Processor. The source of each 
signal on Schematic Drawing 01-094DO8, is also provided. 



MNEMONIC 

ACKO 

ACLRO 

ADD 

ADRSO 

AMOD1 

ATNO 



DESCRIPTION 

Acknowledge Control Line to MPX Bus 

Delayed System Clear 

Add 

Address Control line to MPX Bus 

YS Equals Zero 

Attention Request Line 



LOCATION 



15D9 

12N3 

7J7 

15F9 

11H9 

14L2 



BO 

B000-B150 
BCLKO 
BRSELO 



YD, YS Address Control 
Data From B Bus 
Buffered Processor Clock 
Branch Select 



7L7 
Sheet 
12N4 
14E9 



CARRY 1 

CATNO 

CBRSELO 

CI1 

CKRD1 

CLKO 

CLO70 

CLRO 

CLRFLRO 

CLRYDO 

CMDO 



Carry from CPU 

Console. Attention Request Line 

Clocked Branch Select 

Carry In Enable 

ROM Data Clock 

Processor Clock 

Control Line 7 from MPX Bus 

Clear RAR 

Clear Flag Register 

Clear YD Address Register 

Command Control Line To MPX Bus 



4A5 

14M2 

5K8 

1356 

12N8 

12N5 

19G5 

5N8 

11D9 

11C4 

15D9 



DAO 
DB00Q-DB151 



Data Available Control Line to MPX Bus 
Outputs of Data Buffer 



15E9 

15B1, CI, D1,E1,F1,G1, 

H1,J1,K1,L1,M1,N1 



DBFO 

DBRCHO 

DCLKO 

DDCCKO 

DI000-DI151 

DIRO 

DMRO 

DMWO 

DO001-DO151 

DRO 



Decoded Branch on False Condition 

Decoded Branch 

Delayed Processor Clock 

Clock Delayed from DCLKO 

Data in Bus to CPU 

Decode Instruction Read 

Decoded Memory Read 

Decoded Memory Write 

Bus Outputs of the CPU Elements 

Data Request Control Line to MPX Bus 



7D7 

7E7 

12N1 

12N1 

4F9, 4G9, 4H9,4J9, 4K9, 4L9 

7D7 

7D7 

7D7 

4F3, 4G3, 4J3, 4K3, 4L3 

15C9 
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MNEMONIC 


DESCRIPTION 


DR081 


DROM Output Bit 8 


DR081-DR151 


DROM DATA 


D10 


DROM Decode 1 


D20 


DROM Decode 2 


ENO 


Enable From Memory Bus 


ERO 


Memory Read or Write Enable 


EXBSYO 


External Busy to Processor From M< 


EXDUAO 


Data Unavailable From Memory 


EXSTPO 


External Clock Stop 


FDATO 


Data Hip-Flop to MPX Bug 


FINRO 


Instruction Read Flip-Flop 


FEPFO 


Early Power Fail Flip-Flop 


FLDREGO 


Load External Register Flip-Flop 


FLPTO 


Floating Point Control 


FLR121-FLR151 


Flag Register Outputs 


FLRSELO 


Destination Select for Flag Register 


FMBY1 


Memory Busy Flip-Flop 


FPAR1 


Parity Error Flip-Flop 


FPPF1 


Power Fail Flip- FT op 


FPSEL1 


Processor Select Flip-Flop 


FRD1 


Read Flin-Flop 


FREQO 


Request FLp-Flop 


FTITO 


Clock Stop Test Point 


FWAIT 


Wait Flip-Flop 


Fl 


Set Flags Enable 



LOCATION 

SE9 

5E3, SE5, 5E6 

7D7 

7D7 

1848 

18C8 

1-8S2 

18H1 

12B7 

15K9 

11E1 

19L9 

19C6 

11B5 

13G9, J9, L9, N9 

7F7 

18K8 

19M9 

19K9 

18G8 

16A1 

18F8 

12B7 

11C9 

13Rg 



HWO 



Halfword Control Line from MPX Bus 



14B1 



INHO 

101 

IODMA0 



Inhibit From Memory Bus 
Decoded I/O Operation 
I/O DMA Request Line 



18J8 
15J9 
14G2 



IOSTP0 
IO001-IO151 



Clock Stop for I/O 

I/O Inputs From MPX Bus 



15G9 

15B1,C1,D1,E1,F1,GL 
H1,J1,K1,L1,M1,N1, 
Rl 



JAMCCO 
JCICO0 



Jam Condition Code 

Jam Carry In and Carry Out 



7C8 
11B5 
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MNEMONIC 



DESCRIPTION 



LOCATION 



LDCCO 

LDCTO 

LDDESTO 

LDIOO 

LDREG 

LMDRH1 

LMDRL1 

LOC001-LOC151 

LOCSELO 

MA000-MA150 

MAR001-MAR151 

MARSELO 

MRR001-MRR151 

MSK1 

MSTPO 



Load Condition Code 

Load Repeat Counter 

Decoded Load Function (Load Destination) 

Load I/O 

Load External Registers 

Load High Order Byte of MDR 

Load Low Order Byte of MDR 

Location Counter Outputs 

Destination Selector for LOC 

Memory Address Bus 

MAR Outputs 
Destination Select for MAR 
Memory Register Receive Bus 
Mask on Condition Code 
Clock Stop For Memory 



11A1 

7G7 

13C4 

7F7 

19B9 

11D9 

11D9 

I7B8, E8, H8, L8 

7G7 

17C9, D9, F9, G9, J9, K9, 

M9, N9 

17D6, 17G6, 17K6, 17N6 

7F7 

16D1, 16E1, 16G1, 16K1 

ION1 

12J9 



OVLO 



Overflow 



4A5 



PERRO 

PFDTO 

POWO 

POWDNO 

PSW001-PSE151 

PSWSELO 



Parity Fail Detected 
Power Fail Detector 
Power Down Command 
Power Down Signal 
PSW Outputs 
Destination Select for PSW 



19M2 

19F2 

11B5 

19D2 

10A6, B6, G6,S5 

7G8 



QLIQROl 
QLOQRI1 



Shift Q Left In, Shift Q Right Out 
Shift Q Left Out, Shift Q Right In 



4A7 
4A7 



RAR061-RAR151 
RD001-RD231 



ROM ADDRESS Registers 
ROM Data Bus 



5K1,5N4, 5N6, 6C6 

8L3, 8L4, 8L5, 8L6, 8L7, 8L8 



RDSPO 
REQO 



ROM Data Clock Stop 

DMA Request for Memory Cycle 



11N9 
18F2 



SCLR 

SINGLO 

SHI 

SLISROl 

SLOSRI1 

SRO 

SUBO 



System Clear 

Single Step Request Line 

Decoded Shift 

Shift Left In, Shift Right Out 

Shift Left Out, Shift Right In 

Status Request Control Line to MPX Bus 

Subtract 



19H9 

13A9 
4A7 
4A7 
15B9 

7J7 
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MNEMONIC 

SUPINCO 

SVO 

SYNO 



DESCRIPTION 

Suppress Location Counter Increment 
Set Overflow on False SYNC 
SYNC to MPX Bus 



LOCATION 



7A7 

15N9 

15M9 



UIOO 
UMDRO 



Unload I/O 
Unload MDR 



7N7 
7R7 



WTO 



Write Signal to Memory 



18D8 



XIMM1 



Immdiate Control Line 



9A1 



YD01-YD31 

YDIO 

YDMIO 

YDPIO 

YS01-YS31 



Outputs of the User Destination Register 

YD Immediate 

Decrement YD 

Increment YD 

Outputs of the User Source Register 



11K9 

7R7 

11D4 

11D4 

11F9 



ZEROl 



Zero Result on S Bus 



4A5 
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71-094 
MULTIPLY/DIVIDE CARD 
INFORMATION SPECIFICATION 



INTRODUCTION 

The Multiply /Divide card is a half-board which resides in the Model 6/16 Processor chassis. The Multiply /Divide card 
provides the means for executing Multiply or Divide instructions under micro-program control. The processor provides 
operands to the Multiply /Divide card winch in turn processes the operands and returns an answer to the processor. 

INSTALLATION 

Refer to the appropriate processor installation specification for applicable installation information. 

BLOCK DIAGRAM ANALYSIS 

Refer to the block diagram of the Multiply/Divide option, Sheet 1 of the Multiply/Divide Functional Schematic 
02-403 D08. 

Inputs to and outputs from the Multiply/Divide card are over the standard I/O Multiplexor Bus and are under micio- 
program control. Special signals to the card from the processor are: MDO, which selects the card for receiving data over the 
I/O Bus; LDREG0, which is data from the processor to the option card; EXSTP0, a signal from the card to the Processor to 
stop the clocks while the card is performing its operations. 

CLOCK AND CONTROL 

This portion of the card circuit controls the loading of registers from the I/O Bus, the unloading of registers to the I/O Bus, 
synchronizing the on-board clock stop, and controlling the data paths on the card. 

B-REGISTER 

The B-Register contains the positive operand for Multiply operations and the two's complement negative operand for 
Divide operations. 

SRH and SRL 

SRH and SRL is a 32-Bit register with Shift Left, Shift Right, and Load capability. For Multiply operations SRH is 
initialized to Zero and SRL contains the Multiplier. SRL is shifted left for Divide operations and shifted right for Multiply 
operations. SRH is either loaded and shifted left or just shifted left on Divide operations. The Divide Shift Network 
provides the load and shift function on Divide operations. The decision to just shift or to load and shift is made by the 
Control Section. SRH is either shifted right by direction of the Control Section on Multiply operations or the output of 
the adder is loaded. The Multiply Shift Network provides a pre-shift to the partial product contained in SRH so that the 
Multiply and Divide operations are completed in the same number of clocks (16). 

At the completion of an operation, the results are stored in SRH and SRL. The 32-Bit result of a Multiply operation is 
stored in SRH and SRL or, in the case of a Divide, the quotient is stored in SRL and the remainder is stored in SRH. 



FUNCTIONAL ANALYSIS 

When reading this section, refer to Functional Schematic 02-403D08. 

Loading SRH,SRL and B Registers 

Data is placed on the common BD Bus (BD001-151) from the I/O Bus when the M/DO signal from the processor is active. 
When the data to be transferred is valid on the I/O Bus, the LDREGO control line from the processor is activated for one 
processor clock. Signals LDREGO and BCLKO provide a load clock for the B, SRL, and SRH registers according to a 
sequence determined by a counter at 4C2, 4D2, 4E2 and 4F2. The LDAO signal (4H4) loads data from the BD Bus into the 
B-Register. and also clears SRH. The LDBO signal load SRL from the DB Bus, and LDCO loads SRH. If the LDCO clock is 
not generated, the operation to be performed is assumed to be a Multiply and the Divide flip-flop (4H5) is not set. 

CLOCK CONTROL 

The removal of MDO by the processor causes EXSTPO to be activated stopping all processor clocks except the Basic Clock 
(BCLKO). On the BCLK, following the activation of EXSTPO, the local clock is started and 16 clock pulses are generated 
on the Multiply/Divide Option Board. At the end of the 16 clock period the Multiply or Divide operation is complete and 
EXSTPO is deactivated. (This signal is synchronized to the Processor clocks by BCLKO.) For one processor clock period 
.following the removal of EXSTPO, the contents of SRL is gsted to the I/O Bus and, during the following processor clock 
period, the contents of SRH is gated to the I/O Bus. 

MULTIPLY 

Prior to the commencement of the Multiply operation, the B-Register has been loaded with the multiplicand, SRL has beep 
loaded with the multiplier, and SRH is set to zero. All operands are positive in form. (If negative the micro-program two's 
complements the numbers prior to loading.) The control lines for SRL (SRLS01 and SRLS1 1) are set for shift right. The 
control line for SRH (SRHOl and SRHS1 1) will either be set for load SRH, if the least significant bit of SRL (SRL1 51) is a 
logical One, or will be set for a shift right, if SRL1 51 is a logical Zero. The Divide Shift Network is disabled and passes the 
sum of the addition between the content of the B-Register and shifted left partial product contained in the SRH directly to 
the BD Bus. SRL is shifted right 16 times so that all 16 bits of the multiplier are tested. At the end of this time, SRH con- 
tains the most significant 16 bits of the result and SRL contains the least significant 16 bits of the result. 

DIVIDE 

Prior to the start of the Divide operation SRH and SRL contain the dividend in positive form (if negative the two's 
complement of the dividend is loaded by the micro-program) and the divisor is loaded into the B-Register in two's 
complement form. The quotient bit is the carry formed by the addition of SRH and B. Whenever the carry is positive 
(logical one) the partial remainder at the outputs of the adder is gated into SRH shifted left. Signal SRL is also shifted left 
and the carry is shifted into the least significant bit of SRL (SRL151). If carry is a logical zero SRH and SRL are shifted 
left one position and the outputs of the adder are ignored. Carry is again shifted into SRL. SRL is shifted left 16 times at 
the end of which SRL contains the quotient and SRH contains the remainder of the division. 

Figures 1 and 2 are timing diagrams representing the timing of the Multiply/Divide Option Board 35-605. 

ADJUSTMENTS 

The only adjustment on the M7 1-094 Multiply/Divide card is that of the on-board oscillator. The oscillator frequency is 
adjusted by means of potentiometer R2, which is adjusted for an 80 nanosecond period (12.5 megahertz) as measured at 
the test point on the outer edge of the Multiply/Divide Option card. 
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Figure 1 . Multiply Timing 



BCLK1 



LDREG1 




Figure 2. Divide Timing 



MNEMONICS 



The following list provides a brief description of each mnemonic found in the Multiply/Divide Option Board. The source of 
each signal on Functional Schematic 02-403 D08, is also provided. 



MNEMONIC 



MEANING 



SCHEMATIC 
LOCATION 



B001:151 

BCLKO 

BD001;151 

CARRY 1 

CLKENO 

CLRO 

D000:150 

DB00:150 

DIVO 

EXSTPO 

FSTCLKO 

LDAO 

LDBO 
LDCO 
LDREGO 

MDO 

MO 

MRESETO 

SCLRO 

SRH001:151 

SRHCLKO 

SRHX1 

SRI01 

SRL001:151 

SRLX1 

STP1 

UNLD1 

UNLDSRL1 

Z001:Z151 



Outputs of B-Register 

Basic Clock From CPU 

The Outputs of either the 2: 1 MUX following 
the Adder or the Inverted D-Bus data 

Carry out of the 16-Bit Adder 

Enables the Clock System of the M/D Board 

The OR of SCLRO and MRESETO 

Processor's Bidirectional Data Bus 

Outputs of either SRH,OR SRL to the D-Bus 

Divide output of the Multiply/Divide flip-flop 

External Stop to Processor Clock Stop Logic 

Fast Clock used to perform the Multiply or 
Divide Functions on the Option Board 

A Output of Load Sequencer loads the 
B-Reg and clears SRH 

B Output of Load Sequencer. Loads SRL 

C Output of Load Sequencer. Loads SRH 

Load Register Signal from Processor. Indicates 
Data available. 

Multiply /Divide select line from Processor • 

Multiply output of Multiply/Divide flip-flop 

Master Reset. Initialize function for M/D Option 

System Clear from Processor 

Outputs of SRH 

Clock to SRH 

Conditions SRH to either the Shift Right, Shift 
Left, or Load Mode. 

Shift Right into SRL 

Outputs of SRL 

Conditions SRL to either the Shift Right, Shift 
Left or Load Mode. 

Output of Stop flip-flop 

Enables D-Bus drivers to unload results 

Selects the contents of either SRH or SRL 
to be gated onto the D-Bus. 

Outputs of the 1 6-Bit Adder 
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APPENDIX 1 
EXAMPLE MULTIPLY/DIVIDE OPERATION 



Appendix 1 shows an example of a multiply operation, Table Al-1 , and a sample of a divide operation, Table Al-2. 
TABLE Al-1. Sample Multiplication X'll ll , *X , llll , =X , 0123432l' 



B-Reg = 0001 0001 0001 0001 



SRH 




1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



SRL 



0000 


0000 


0000 


0000 


0001 


0001 


0001 


0001 


0000 


1000 


1000 


1000 


1000 


1000 


1000 


1000 


0000 


0100 


0100 


0100 


0100 


0100 


0100 


0100 


0000 


0010 


0010 


0010 


0010 


0010 


0010 


0010 


0000 


0001 


0001 


0001 


0001 


0001 


0001 


0001 


0000 


1001 


0001 


0001 


0000 


1000 


1000 


1000 


0000 


0100 


1000 


1000 


1000 


0100 


0100 


0100 


0000 


0010 


0100 


0100 


0100 


0010 


0010 


0010 


0000 


0010 


0010 


0010 


0010 


0001 


0001 


0001 


0000 


1001 


0001 


1001 


1001 


0000 


1000 


1000 


0000 


0100 


1000 


1100 


1100 


1000 


0100 


0100 


0000 


0010 


0100 


0110 


0110 


0100 


0010 


0010 


0000 


0001 


0010 


0011 


0011 


0010 


0001 


0001 


0000 


1001 


0001 


1010 


0001 


1001 


0000 


1000 


0000 


0100 


1000 


1101 


0000 


1100 


1000 


0100 


0000 


0010 


0100 


0110 


1000 


0110 


0100 


0010 


0000 


0001 


0010 


0011 


0100 


0011 


0010 


0001 
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APPENDIX 1 (Continued) 



TABLE Al-2. Sample Divide X'SFFFTFFF'/X'TFFF' =X , 7FFE'X , 7FFF' 



B= 1000 0000 0000 GO0 1 



SRH 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 



0011 1111 


1111 1111 


011.1 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 


0111 1111 


1111 1110 



SRI- 



CARRY 



0111 11 


11 1111 


1111 


1111 11 


11 1111 


1110 1 


1111 11 


11 1111 


1101 1 


1111 11 


11 1111 


1011 1 


1111 11 


11 1111 


0111 1 


1111 11 


11 1110 


1111 1 


1111 11 


11 1101 


1111 1 


1111 11 


11 1011 


1111 1 


1111 11 


11 0111 


1111 1 


1111 11 


10 1111 


1111 1 


1111 11 


01 1111 


1111 1 


1111- 1C 


)11 1111 


1111 1 


1111 01 


11 1111 


1111 1 


1110 11 


11 1111 


1111 1 


1101 11 


11 1111 


1111 1 


1011 11 


11 1111 


1111 1 


0111 11 


11 1111 


1111 X 
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70-103 

NS SELECTOR CHANNEL 
INSTALLATION SPECIFICATION 

1. INTRODUCTION 

This specification provides the necessary information for the installation of the 02-232 Selec ^J^MfflLCH, (Prod- 
uct Number M70-103) in a Model 70, 74, 80, 7/16 or 7/16 HSALU Processor System. The NS Selector Channel 
complete on one 35-391M02 printed circuit board. 

2. PHYSICAL CHARACTERISTICS 

2.1 Dimensions 15 3/8x14 7/8" 

2.2 Weight 2 j pounds maximum 

3. INSTALLATION 

The NS SELCH may be installed in any even numbered universal expansion slot (i.e. , 2 .4 .or 6) to Mhe Central Pro- 
cessor Unit (CPU) or in the first memory-l/O expansion chassis. See Figure 1. On 7/16 HSALU the NS SELCH 
may only be installed in Slot of the CPU back panel. 

To install a NS Selector Channel on a Model 74 or a 7/16 BASIC the Selector Channel must be a 8&-391M02. To 
install a Selector Channel on a 7/16 HSALU the Selector Channel must be a 35-391M02, R02 or higher. 

NOTE 

A SELCH may be installed in slots 0, 1, or 2 
of a Model 80/85 CPU chassis only. In this case 
cutting of the Multiplexor Bus is not necessary. 

3. 1 Back Panel Wiring 

<* 1 1 Multiolexor Channel Bus. At the time of installation it is necessary to cut the Multiplexor Bus wiring be- 
^ ^g^^ SELCH and the n-d .higher ^numbe ^"^^^^^'J? 
RACK0/TACK0 daisy chain wiring on the back panel is rerouted according to Figure 1. The lower numbered car 
in the chassis become part of the private SELCH Bus on the One (1) connector only. 

For the convenience of cutting the Multiplexor Bus, the connections between ™^°^ r »^ lv , ^^ ^^ 
wraps (This refers to wire wrap back panels only. ) This allows the cutting of the bus by simply lifting tne top wr p 
when me SELCH is installed in an even numbered slot. Refer to Figure 1 A during the following example. 

To install a SELCH in Slot 4: 

1. Remove all wires on Connector One (1), between Slots 4 and 5, on Pins 11 through 26, Rows 1 and 2. (See 
backpanel map in 02-232M01D08 Sheet 7. ) 

2. Remove the wire between 222-0001 and 122-0700. 

3. Remove the RACK0/TACK0 jumper between Pins 122 and 222 on both the Zero (0) and One (1) connectors of 
Slot 4. 

4. Connect 122-0700 to 222-0501. 

5. Install the SELCH into Slot 4 of the chassis. The private SELCH Bus now appears on the ^^^ ^ 
side of Slots 4,3,2,1, and 0. All slots on the Connector Zero (0) side and Slots 7,6, and 5 on Connector une 
(1) side remain as standard Multiplexor Bus slots. 

To install a SELCH in any other even numbered slot of a CPU chassis or a Memory-l/O chassis, a similar procedure 
is followed. Refer to Figure IB, C, D, and E . 
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MEMORY 
I/O CHASSIS 



CONN 
A 




NOTE: THE CIRCLED NUMBERS ON ILLUSTRATIONS A.B.ANOC 
REFER TO THE CORRESPONDING NUMBERS IN THE 
FOLLOWING INSTALLATION PROCEDURES. 

TO INSTALL A SELECTOR CHANNEL IN SL0T4 OFTHE MEMORY 
I/O CHASSIS 

© CUT THE MULTIPLEXOR BUS BY REMOVING THE TOP 
WRAPS. 

(g) JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED 
JUMPER. 

(D THIS SECTION BECOMES THE PRIVATE SELECTOR BUS 
ON THE CONNECTOR ONE (CONN. I) SIDE ONLY. ALL 
SLOTS ON THE CONNECTOR ZERO (CONN.O) SIDE, AND 
SLOTS 7, 6 AND 5 ON CONNECTOR ONE SIDE REMAIN AS 
STANDARD MULTIPLEXOR BUS SLOTS. 

(?) IF REQUIRED, EXTEND THE SELECTOR CHANNEL BUS 
TO OTHER CHASSIS BY INSTALLING A CABLE HERE. 

(5) EXTEND THE MULTIPLEXOR BUS TO OTHER CHASSIS 
BY INSTALLING A CABLE HERE. 

(D MEMORY MODULE 7, IF IT EXISTS, MUST BE LOCATED 
IN SLOT 3. 



«)|Cy © INSTALL I/O TERMINATORS 35-433 ROI HERE. 



B 



MODEL 70, 

7/16 OR 7/16 HSALU 

CPU CHASSIS 




©,© 



•©,<D 



TO INSTALL A SELECTOR CHANNEL IN SLOT 2 OF THE CPU 
CHASSIS 

© CUT THE MULTIPLEXOR BUS BY REMOVING THE TOP 
WRAPS. 

(D JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED 
JUMPER. 

(3) THIS SECTION BECOMES THE PRIVATE SELECTOR BUS 
ON THE CONNECTOR Or«£ (CONN.!) SIDE ONLY. ALL 
SLOTS ON THE CONNECTOR ZERO (CONN.O) SIDE 
REMAIN AS STANDARD MULTIPLEXOR BUS SLOTS. 

© IF REQUIRED, EXTEND THE SELECTOR CHANNEL BUS 
TO OTHER CHASSIS BY INSTALLING A CABLE HERE. 

(D EXTEND THE MULTIPLEXOR BUS TO OTHER CHASSIS 
BY INSTALLING A CABLE HERE. 

© INSTALL I/O TERMINATORS 35-433 ROI HERE. 

NOTE I' 

IF A MEMORY I/O CHASSIS IS USED IN THE SYSTEM, 
ANY SELECTOR CHANNELS MUST BE INSTALLED IN 
THAT CHASSIS. 

NOTE' 2 

A SELECTOR CHANNEL MAY NOT BE INSTALLED IN 
SLOT 2 OF THE 7/16 HSALU. SLOT IS THE ONLY 
SLOT IN WHICH A SELCH MAY BE INSTALLED. 



MEMORY 
I/O CHASSIS 




TO INSTALL 4 SELECTOR CHANNELS (IN SLOTS 6, 4,2 AND 0) 
OF THE MEMORY I/O CHASSIS 

© CUT THE MULTIPLEXOR b>US IN FOUR PLACES. 

(2) JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED 
JUMPER. 

(D EACH SELCH EXCEPT THE ONE IN SLOT 0. HAS ONE 
SLOT AVAILABLE ON ITS PRIVATE BUS. THE PRIVATE 
BUSSES CAN BE EXTENDED TO OTHER CHASSIS BY 
INSTALLING CABLES IN SLOT POSITIONS 0,1, 3 AND 5 
ON CONNECTOR ONE (CONN. I ) SIDE. 

© ALL SLOTS ON THE CONNECTOR ZERO (CONN.O) SIDE 
REMAIN AS THE STANDARD MULTIPLEXOR BUS. THIS 
BUS CAN BE EXTENDED BY INSTALLING A CABLE HERE. 

(D MEMORY MODULES 5 ANO 7, IF THEY EXIST, MUST BE 
LOCATED IN SLOTS I AND 3. 

(?) INSTALL I/O TERMINATORS 35-433 ROI HERE . 



©,© 



Figure 1. Backpanel Modifications 
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D 



MODEL 

7/16 OR 74 

CPU CHASSIS 




®.<D 



■®.<D 



TO INSTALL A SELECTOR CHANNEL IN SLOT 2 OF THE CPU 
CHASSIS 

(D CUT THE MULTIPLEXOR BUS BY REMOVING THE TOP 
WRAPS. 

(2) JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED 
JUMPER. 

(3) THIS SECTION BECOMES THE PRIVATE SELECTOR BUS 
ON THE CONNECTOR ONE {CONN. I) SIDE ONLY. ALL 
SLOTS ON THE CONNECTOR ZERO (CONN.O) SIDE 
REMAIN AS STANDARD MULTIPLEXOR BUS SLOTS. 

(?) IF REQUIRED, EXTEND THE SELECTOR CHANNEL BUS 
TO OTHER CHASSIS BY INSTALLING A CABLE HERE. 

© EXTEND THE MULTIPLEXOR BUS TO OTHE CHASSIS 
BY INSTALLING A CABLE HERE. 

© INSTALL I/O TERMINATORS 35-433 ROI HERE. 

NOTE: 

IF A MEMORY I/O CHASSIS IS USED IN THE SYSTEM, 
THE SELECTOR CHANNEL MUST BE IN SLOT OF THE 
CPU CHASSIS OR IN SOME SLOT OF THE EXPANSION. 



MODEL 80 
CPU CHASSIS 




©CD 



<D<D 



TO INSTALL A SELECTOR CHANNEL IN SLOT 0,1 OR 2 
CHASSIS — 

CO JUMPER RACKO/TACKO AS SHOWN, REMOVE DASHED 
JUMPERS. 

(2\ THIS SECTION BECOMES THE PRIVATE SELCH BUS ON 
^ THE CONNECTOR ONE (CONN. I) SIDE ONLY. ALL 

SLOTS ON THE CONNECTOR (CONN.O) SIDE REMAIN 

AS STANDARD MULTIPLEXOR SLOTS. 

(3) EXTEND THE SELCH BUS TO OTHER CHASSIS BY 
^ INSTALLING A CABLE HERE. 

(4) EXTEND THE MULTIPLEXOR BUS TO OTHER CHASSIS 
BY INSTALLING A CABLE HERE. 

(J) INSTALL I/O TERMINATORS 35-433 ROI HERE. 

^ } F E A'|7-I83 CABLE IS INSTALLED BETWEEN CONNECTORS 
* ZERO AND ONE IN THE CPU CHASSIS. THIS CABLE MIST 

BE REMOVED PRIOR TO INSTALLING SELCH. 
2. THE INSTALLATION OF A SELCTOR CHANNEL OROJHC ? 

I/O DEVICE CONTROLLER IN THE M80 CPU CHASSIS^ 

REDUCES THE MAXIMUM MEMORY SIZE 8Y I6K BYTES 

(ONE MSU) FOR EACH SLOT USED! 
3 ONLY ONE SELECTOR CHANNEL MAY BE CONFIGURED 

IN THE MODEL 80 PROCESSOR CHASSIS. 



Figure 1. Backpanel Modifications 
(Continued) 

3 1 2 ACTO/TACO . The ACTO/TACO jumper between Pins 137-0 and 237-0 must be removed from the slot user 
by the SELCH controller. If the Selector Channel is not the first Direct Memory Access (DMA) channel on the Memory 
Bus, jumper »K" on the SELCH controller must be removed. Note that on a Model 74 only one DMA device is permitted. 

NOTE (Not Applicable on Model 74) 

On installations with Multiple SELCH's, remove the "ENO" 
and the "INHO" filters on all but the last SELCH (Remove the 
following: R70, R72, C59 and C61). 

3.2 Cabling 

The cabling necessary for the SELCH depends on the system's physical configuration. When the SELCH Bus does not 
Send outside the cZssis, no cabling is required. When the SELCH Bus must be extended to another chassxs, a number 
of cable configurations can be used. See Figure 2. Care should be taken to minimize bus lengths. . 

See Figure 2 for a summary of cables. 
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15" CHASSIS 



15 CHASSIS 



15 CHASSIS 



15 CHASSIS 



15 CHASSIS 



10" CHASSIS 



CONN. 




(A) CONNECTS TWO ADJACENT 15 CHASSIS. THE PRIVATE SELCH BUS APPEARS 
AT BOTH CONNECTORS AND I OF THE LOWER CHASSIS. NOTE THE DATA 
CHANNEL DOES NOT APPEAR IN THE LOWER CHASSIS. 



35-433R0I TERMINATORS- 






0000 



17-193 



r 



oooi 



S 



O 



17- 194 



10700 

o 



7< 122-0 



Cj— °™ 



222-1 



Z^— -REMOVE JUMPER \ 
35-433 ROI TERMINATORS-^ 



(B) USED TO CONNECT TWO ADJACENT 15 CHASSIS. THE MULTIPLEXOR BUS 

APPEARS AT CONNECTOR O.AND THE SELCH BUS APPEARS AT CONNECTOR 
I. WHEN USING THIS CONFIGURATION, THE RACKO/TACKO JUMPER FROM 
122-0, SLOT 7, TO 222-1, SLOT 0, MUST BE REMOVED FROM THE LOWER CHASSIS. 



MOD 80/85 

CPU 

CHASSIS 




(C) CONNECTS THE PRIVATE SELCH BUS TO A 10" CHASSIS ONE OR TWO CHASSIS AWAY. 



35-434 TERMINATOR 



7-183 CABLE 



(D) CONNECTS THE PRIVATE SELCH BUS AND THE MULTIPLEXOR BUS TO A 
10" CHASSIS, ONE OR TWO CHASSIS AWAY. 



7-166 



Figure 2. Cabling 

4. ADDRESS STRAPPING 

The preferred address of the NS Selector Channel is X'FO\ The controller is strapped for this address at the factory. 
To change the address, refer to Functional Schematic 02-232M01D08. The number and letter designations shown on 
the schematic refer to the designations on the apparatus side of the SELCH controller board. 

5. MODEL 80/85 STRAPPING 

For use with the Model 80 or 85 the following options must be exercised: 

1. Remove the jumper labled J located between IC 14 and 15. 

2. Change the jumper, above IC 53, from (L to X) to (L to 2). 

6. INSTALLATION CHECKS 

The NS SELCH is factory tested using a special high speed device. Therefore, field checks are contingent upon the 
:ser having appropriate hardware and software available with which to exercise the Selector Channel. When the SELCH 
is used with Model 80 or 85, insure that the strap options on the SELCH have been made according to Section 5. 
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1. INTRODUCTION 

The 02-232M01 NS Selector Channel (SELCH) (Product Number M70-103) is a Direct Memory Access port (DMA) which 
provides block data transfer between a device controller and memory. Once initiated, the transfer is independent of the 
Processor The Processor sets up the device controller, loads the SELCH with the starting and final addresses of the 
memory block, specifies the type of operation (Read or Write), and issues a GO Command. The SELCH then handles 
the transfer without further direction by the Processor. 

The NS Selector Channel is complete on one printed circuit board and occupies one slot in a system chassis. The 
SELCH provides the drivers, receivers and termination resistors for the private SELCH Bus. This bus originates at 
Connector One (1) of the SELCH slot and extends to each lower numbered slot in the system chassis on the Connector 
One (1) side only. The private SELCH Bus can be extended to other chassis, as required. For installation information, 
refer to Installation Specification 02-232M01A20, 

2. SCOPE 

This specification describes the operation of the SELCH in its various modes; Setup, Memory Read, Memory Write, 
and Termination. Where necessary, this specification references the Multiplexor Channel Bus and Memory Bus oper- 
ations. 

3. BLOCK DIAGRAM ANALYSIS 

Refer to the SELCH block diagram on Sheet 7 of Functional Schematic 02-232M01D08, and the SELCH Flow Chart, Fig- 
ure 1, during the following analysis. Before initiating a data transfer via the SELCH, the device controller and the 
SELCH must be set up. The setup procedure is implemented by the Processor via the Multiplexor Bus (MPX-Bus). 
When the SELCH is in the Idle mode, the MPX-Bus is tied directly to the private SELCH Bus through the SELCH. This 
allows the Processor to communicate directly with any device on the private SELCH Bus. 

To prepare the SELCH for data transfer, the Address Register (AR) and Auxiliary Address Register (AAR) must be 
loaded with the starting address in memory where the transfer is to begin, and the Final Address Register (FAR) must 
be loaded with the address of the last memory location to be accessed. These registers are loaded from the eight least 
significant Data Lines D080:150 by four consecutive Data Availables (DAs) from the Processor. The first two Data 
Availables simultaneously load the AR and AAR, which are 16-b,it incrementing registers. The AR is incremented, by 
two after each halfword is transferred to/from memory, and the AAR is incremented, by one, with each byte trans- 
ferred to/from the device. Data transfer is terminated when the AAR is equal to the FAR or when the AAR increments 
past its maximum value, X'FFFF'. 

Data transfer is begun by the Processor issuing a GO Command to the SELCH. Transfer to/from the device is now in- 
dependent of the Processor. The GO Command also prevents communication between the Processor and any device on 
the private SELCH Bus until the transfer is terminated and the SELCH is addressed. 

Data transfer is controlled in the Move Data circuit by inspection of the four least significant bits of the Status Byte prt - 
sented by the active device on the private SELCH Bus. When any one of the three least significant bits are set, (EX, 
EOM or DU) the transfer is terminated. Bit-12 (Busy) regulates the rate of data transfer. In the Memory Read modr 
the actual data transfer begins with a memory request, REQO active, as soon as a GO Command is issued. When the 
memory request is serviced by the Processor, the SELCH Memory Bus Control circuit activates Select (SEL), which 
gates the contents of the Address Register (AR) onto the Memory Address Bus, and gates a halfword of data from memc-ry 
into the Data Register (DR). At the termination of the memory transfer, the data is loaded from the DR to the Data Buf - 
fer (DB) and the AR is incremented. 

NOTE 

Unless the SELCH has dropped REQO in time to 
remain selected during the next memory cycle, the 
SELCH is deselected by the rising edge of Inhibit 
(INHO) after the halfword has been transferred. 
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Figure 1. Flow Chart 



Once the DB is loaded, data transfer to the device over Private Data Lines PD000:150 is initiated and, when applicable, 
a request is made to fetch the next halfword from memory. . This cycle continues until either a match is detected be- 
tween the contents of the Auxiliary Address Register and contents of the Final Address Register, or until the transfer 
is aborted due to an error condition. 

In the Memory Write mode, the data transfer sequence described previously for Memory Read mode is reversed. Th* t 
is two bytes of data are loaded into the DR from the device prior to a memory request and the data flow is from the de- 
vice to the DR, DR to the DB, and finally into memory. 

The Branch Gate circuit and the Move Data circuit control the flow of data between memory and the device. The Branch 
Gate supervises the overall data flow, while the Move Data circuit performs the handshaking between the SELCH and the 
active device on the private SELCH Bus. 

Upon termination of the data transfer, the program is notified via an interrupt and by the inactive state of the SELCH 
Busy flip-flop which is presented to the program as Bit-12 of the SELCH Status Byte. 

Selector Channel Status and Command Byte Data is shown on Table 1. 

TABLE 1. SELECTOR CHANNEL STATUS AND COMMAND BYTE DATA 



BIT 

NUMBER 





1 


2 


3 


4 


5 


6 


7 


STATUS 
BYTE 










BSY 








COMMAND 
BYTE 






READ 


GO 


STOP 









BSY When this bit is set, a one shot generates the EBSI pulse to start the appropriate 

SELCH operation. When this bit is cleared an interrupt is generated. 

READ ThiS command, Bit -2, sets the Memory Write (WT) flip-flop. The controller on the 

SELCH Bus is setup for a device Read operation. 

GO This command, Bit-3, clears the MSC flip-flop and sets the BSY flip-flop to initiate 

the Data Transfer mode. 

STOP This command, Bit -4, from the Processor clears the BSY flip-flop and initializes the 

Load/Unload Sequencer. During the Data Transfer mode, execution of the command is 
delayed until the end of a memory cycle, if one is in progress. 

4. FUNCTIONAL DIAGRAM ANALYSIS . 

4.1 Introduction 

This section relates to Functional Schematic 02-232M01D08, Sheets 1 through 6. Note that in INTERDATA functional 
schematics, the last character in the mnemonic symbol designates the logic level when the signal is active. For exai? - 
pie; D080 is Data Line Number 8 (DOS). 
ical Zero level. 

4.2 SELCH Control Circuit 



The last character (0) inidicates that when D080 is active, the line is at a log 



In the Idle mode, the SELCH Address (2M8), Busy (3F3), and Multiplexor- SELCH (MSC) (3FA) flip-flops are reset ana 
the private SELCH Bus is tied directly to the Multiplexor Bus. This allows the Processor to communicate, via the 
Multiplexor Bus, with any device on the private SELCH Bus. 

To communicate with the SELCH, it must first be addressed. The SELCH Address (X'FO' preferred) is placed on Datr 
Lines D080:150 (1A3-8) and the Address control line is activated (ADRS0)(4B8). The SELCH Address is decoded by th*- 
four input NAND gate (1F4) and the Address flip-flop is set (2M8). The set output from the Address flip-flop (ADl)(2«T) f 
when active, prevents the control signals on the MPX-Bus from passing onto the private SELCH Bus by holding the Cdn- 
trol Line Gate inactive (CLG1) (1B2). Capacitors C33 and C34 (4D8) delay the propagation of the Private Address con 
trol line (PADRSO) (4F9) to the SELCH Bus, so that when the SELCH is being addressed PADRSO does not become ac- 
tive. This delay allows the SELCH to be addressed without resetting the Address flip-flop of the active device on the 
private SELCH Bus. 



The simultaneous loading of the Address Register (AR) and Auxiliary Address Register (AAR), and the loading of the 
Final Address Register (FAR) is accomplished by four consecutive Data Availables (DAs) from the Processor. The 
Load/Unload Sequencer (2L2) controls the loading of these registers (AR, AAR, and FAR) and the unloading of the AAR. 
The sequencer is set to its initial state by the termination of the last data transfer, a Stop Command, or a System Clear 
(SCLR0)(4MS) so that the first DA, through Data Available Gate (DAG0)(2L4), will activate Load Address Register High 
(LARH0)(2S2). 

LARHO gates Data Lines DA081:151 (1D3-8) into the eight most significant bits of the AR and AAR. The rising edge of 
the first and each successive Data Available Gate (DAG0)(2L4) increments the sequencer and allows the next DA to acti- 
vate the next load line. The second DA loads the eight least significant bits of these registers. The third and fourth 
DAs will then load the Final Address Register in the same order. The contents of the AAR may be inspected, via the 
program, by issuing two Data Requests (DR) to the SELCH whenever the Load/Unload Sequencer is in its initial state. 
(e.g. , Upon termination of a SELCH transfer, sequencer initialized, the FAR may be inspected to determine if the en- 
tire block of data had been transferred. ) 

If a Memory Write operation is desired, an Output Command with Bit-10 set must be issued to set the Write flip-flop 
(3F5). Since the Write flip-flop is reset by the Data Available/Request Gate (DARG1)(2L5) whenever a DA or DR is 
sent to the SELCH (setup procedure), no command is necessary to initiate a Memory Read operation. 

Data transfer commences with a GO Command from the Processor, which is an Output Command with Bit-11 set. The 
GO Command sets both the Busy (3F3) and MSC (3F4) flip-flops. The setting of the Busy flip-flop causes an End of 
Busy Set pulse (EBS1) (3H4) to be generated. This pulse is generated from the falling edge of BSYO (3F3), and is used 
by the Branch Gate circuit to initiate the transfer cycle. The Busy latch circuit remains set until the Selector Channel 
detects the termination of transfer and its state is presented to the program via Bit- 12 of the Sense Status Byte. 

The MSC flip-flop is reset by SCLROA or by addressing the SELCH, Set Gate active (SGAD1)(2L9), when the Busy flip- 
flop is reset. The resetting of the MSC flip-flop, MSCO active, clears any pending interrupt in the Selector Channel. 

Information is steered from the SELCH to both the Data Lines D080:150 (1B4-9) and the Private Data Lines PD080:150 
(1S4-9) by the proper gating of four each, four-to-one line multiplexors (Sheet 1). For example; with the SELCH idle, 
Busy reset, all Data Lines are tied directly to the Private Data Lines in both directions. 

4. 3 Memory Bus Control Circuit 

Memory Bus Control timing relationships are shown in Figure 2. A SELCH request for memory is started by activating 
Set Request (SREQ0)(3S4). SREQO is activated by the Branch Gate circuit (3M8) when either the SELCH has received a 

halfword of data from the device or, in the Memory Read mode, whenever the Memory Data Register is available to ac- 
cept the next halfword. 

SREQO is applied to the direct set input of the Request flip-flop (REQ)(4L5) which sets the flip-flcp and sends REQO to 
the Processor. When REQO is received, the Processor generates Enable (ENO). ENO, on the first DMA device, is 
jumpered to Accept (ACTO) which generates the daisy chain priority loop through all DMAs in the system. The daisy 
chain begins at the highest priority DMA as ENO, and propagates to the lower priority DMAs as Transmit Accept (TACO) 
until it is captured by the first DMA requesting a memory cycle. When the REQ flip-flop is set and ACTO (ENO) is 
active, the ACTO/TACO contention circuit (4H2) blocks the propagation of TACO, and provide highs on the J input to the 
SEL flip-flop and the K input to the REQ flip-flop. Thus, on the rising edge of ENO, the Select flip-flop becomes set 
and the Request flip-flop is reset. When the SELCH REQ flip-flop is reset and ACTO (ENO) is active, the ACTO signal 
is propagated as TACO to the DMA with a lower priority. 

The trailing edge of Inhibit (INHO) (4H5), from the Processor, indicates the end of the memory cycle. This edge, unless 
the SELCH has dropped REQO in time to remain selected during the next cycle, causes the SEL flip-flop to reset. Two 
pulses, End of Memory Transfer (EMXO) (4M7) and Inhibit (INHOP) (4M2), are generated by the leading and trailing 
edges of INHO respectively. EMXO is used by the Branch Gate circuit to indicate the end of the memory transfer. The 
Address Register is toggled by the AND function of SEU and INH1. 

In the Memory Read mode, the Memory Data Register (MDR) is cleared by Clear Data Register (CDRO) (4R2) which is 
generated by the trailing edge of REQ1. Write Not (WTOA) (3F5) is ANDed with SEL1 to form Enable Memory Data Read 
(ENMDR1) (4R6), which gates the contents of the MDR onto the Memory Data Lines MD000:150 (Sheet 6) for the restore 
portion of the memory cycle. (This function is disabled when using solid state memory. ) The contents of the memory 
location accessed is gated to the direct set inputs of the MDR by Enable Memory Strobe (ENMS1) (4R4). This function 
is WT»SEL»CDR0 for use with core memory and WT«SEL«INH when using solid state memory (4R4). 

When writing to memory, the contents of the Data Buffer is gated onto Memory Data Lines MD000:150 (Sheet 6) by En- 
able Memory Data Write (ENMDW1)(4R3), when selected. A Memory Write operation is indicated to the Processor by 
activating WRTOA (4S3). 



REQO 



ENO(ACTO)/ 



INHO 



SELI 



EMXO 



H 



u_ 7 0ns -4*- 
* (MAXpT 



MA000-I4 
(SETTLED) 



J 30nt (MIN) 



75ns (MAX) 



U 



INHOP 



u 



MEMORY . 
READ 



CDRO 



~u 



ENMSt 



INOICATES SIGNALS WHEN SELCH 
IS USED WITH SOLID STATE 
MEMORY 



ENMDRI 



MEMORY 
WRITE 



ENMDWI 



E 



I 145ns ^ 
P^MAX) H^ 



30ns (MIN) 

MDOOO - is" ^ 1 ' 50 " 8 <MAX)_ 
(SETTLED) — 



WRTOA 



Figure 2. Memory Bus Control Timing Diagram 



4.4 Address Register and Auxiliary Address Register. 

The Address Register (AR) and Auxiliary Address Register (AAR) (Sheet 5) each consist of four, four-bit counters. 
These registers are loaded simultaneously by the Processor from Data Lines D080:150 (1A3-8), under control of the 
Load/Unload Sequencer (as discussed in Section 4.2), with the starting address from which the block transfer is to be- 
gin. The contents of the AR (Sheet 5) is gated' onto Memory Address Lines MA000:140 (5R1-8) whenever the SELCH is 
selected, SEL flip-flop set. The AR is incremented with each memory transfer by Select* Inhibit (SINHO) (4K8). The 
AAR (Sheet 5) keeps track of the transfer between the SELCH and the device. This register is incremented, by one, for 
each byte of data transferred by Toggle Auxiliary Address Register (TAARO) (3M1). When the transfer is in the Half- 
word mode, TAARO is generated twice for each transfer. The outputs of the AAR are used by the Match circuit to deter- 
mine the end of the data block. Its contents may be examined, via the program, by issuing two consecutive DRs to the 
SELCH when the sequencer is initialized. In addition, AAR151 is used in the Byte Transfer mode to determine whether 
the byte being transferred is odd or even, for byte steering. Carry Out from the most significant stage of the AAR (COO) 
(541) terminates the transfer, clear Busy, when a transfer is attempted past the maximum memory address. This fea 
ture prevents 'wrap-around' in memory. 

4. 5 Final Address Register 

The Final Address Register (FAR) is implemented by four quad latches (Sheet 5). This register, like AR and AAR, is 
loaded by the Processor under control of the Load/Unload Sequencer. The outputs of this register are used exclusively 
by the Match circuit to determine when the final address of the transfer is reached. 



4.6 Memory Data Register and Data Buffer 

The Memory Data Register (MDR) (Sheet 6) is a 16-bit register composed of 16 edge triggered JK flip-flops. In the 
Memory Read mode, the MDR is first cleared by Clear Data Register (CDRO) (4R2) and then direct set by each active 
bit on Memory Strobed Data Lines MS000:150 (Sheet 6). During a Memory Write, the data, in double rail format, pre- 
sent at the J and K inputs to the MDR, is toggled into the flip-flops on the trailing edge of either Load Data Register 
High (LDRH0)(649) or Load Data Register Low (LDRL0)(6J9). 

As soon as the MDR is loaded, if the Data Buffer (DB) is empty ( as determined by the inactive state of the Buffer Ac- 
tive flip-flop) (3 HI), the MDR contents are loaded into the DB (Sheet 6) by Load Data Buffer (LDB1)(357). Information 
present in the DB is, in turn, either written into memory via Memory Data Lines MD000:150 or sent to the device on 
Private Data Lines PD000:150. 

4. 7 Data Transfer Circuit 

Refer to Figure 3 for Memory Read timing diagrams and Figure 4 for Memory Write timing diagrams. The Memory 
Read timing diagram shows the timing of a three byte transfer, in the Byte mode, of 2, 000, 000 bytes/second. Figure 
4 shows a transfer of two halfwords, in the Halfword mode, to a slower device. 
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Figure 3. Memory Read (Byte Mode) 
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Figure 4. Memory Write (Halfvvord I/O Mode) 

A GO Command to the Selector Channel sets the Busy flip-flop which generates the End of Busy Set pulse (EBS1)(3K8). 

In the Memory Read mode, EBS1 is decoded by the Branch Gate circuit and SREQO is generated. Thus, a request for 
memory is initiated. When the halfword of data is present in the MDR, the End of Memory Transfer pulse (EMX1)(4R6) 
becomes active and the Branch Gate circuit once again requests memory and generates Set Status Transfer (SSX0)(3S5) 
and Load Data Buffer (LDB1) (3S7). These signals initiate the transfer to the device and load the Data Buffer (DB) re- 
spectively. 



SSXO sets the Status Request flip-flop (3F6) which activates the Private Status Request control line (PSR0)(3G6) to the 
active device on the private SELCH Bus. This Status Request examines the four least significant bits of the Status Byte. 
If any of the three least significant bits (EX, EOM, or DU) are set, the transfer is terminated by resetting the Busy 
flip-flop (3F3). The assumption is made that each of these status bits remain reset for the remainder of this discussion 
With Bit-12 (Busy) of the Status Byte reset, the Data Transfer flip-flop becomes set (3F7). Data Transfer (DX0)(3E1) 
inhibits the generation of PSRO, which causes Private Sync (PSYN1)(4B4) from the device to become inactive. This en- 
ables" Engage to go high (ENG1)(3D8), which allows' the Private Data Available control line (PDA0)(3H5) to become activ*. 
The Private Data Available/Request signal (PDAR1)(3H5), generated whenever a Private Data Available (PADO)or Private 
Data Request (PDRO) signal is active, will then clear the Status Request flip-flop. Upon receipt of Sync from the device, 
PSYN1 active, the Data Transfer flip-flop becomes reset and ENG1 goes low, disabling PADO. When the Sync is re- 
moved by the device, an 80 nanosecond End of Data Transfer pulse is generated (EDXO) (3J8) which increments the Aux- 
iliary Address Register and is used by the Branch Gate circuit to generate a function in accordance with the truth table 
for EDX on Sheet 3. This cycle continues until termination of the transfer is detected. 



In the Memory Write mode, WT1 active (3F5), EBS1 is used to generate SSXO, and the Branch Gate circuit directs the 
loading of a halfword of data into the DB before a memory request is made. The transfer of data from the device is the 
same as described in the Memory Read mode, except that ENG1 is used to generate the Private Data Request control 
line (PDR0)(3H5) rather than PDAO. Data from the device is loaded into the MDR on the trailing edge of either Load 
Data Register High (LDRH0)(2R2) or Load Data Register Low (LDRL0)(2R2), depending on which eight bits are being 
loaded. In the Halfword Transfer mode, both LDRHO and LDRLO are generated simultaneously. With WT1 active, the 
generation of EDX1 is delayed by activating the clear input to the one-shot (3H8) when the Buffer Active flip-flop is set 
(BACT1)(3H1), if either the transfer to the device is on an odd boundary or when a Match is detected (MCH0)(5J2). This 
prevents the reloading of the Data Buffer (DB) before the last halfword has been written into memory. 

4.8 RACKO/TACKO Contention Circuit 

The Selector Channel directs the propagation of the Acknowledge signal to lower priority devices on the Multiplexor Chan- 
nel Bus as well as devices on the private SELCH Bus. If the Selector Channel Attention flip-flop (4B4)is set, the SELCH 
captures the Receive Acknowledge signal (RACKO) (4B3), place its device address on the Data Lines and return Sync to 
the Processor, Attention Sync (ATSYN0)(4F4) active. If the Attention flip-flop is reset, RACKO is propagated as either 
Private Transmit Acknowledge (PTACK0)(4F2) or Transmit Acknowledge (TACK0)(4F3). Since devices on the private 
SELCH Bus have a higher interrupt priority than devices below the SELCH on the MPX Bus; if the Private Attention 
Test line is active (PATNO) (4B1), PTACKO is generated rather than TACKO. Note that when MSCO is high (3F4), PATNO 
is disabled so that a device on the private SELCH Bus may not interrupt the Processor while the SELCH is active. 

5. MAINTENANCE, TROUBLE SHOOTING, AND TEST 

Before attempting any maintenance or testing, insure that the necessary back panel modifications and SELCH board 
option strapping have been made in accordance with the NS Selector Channel Installation Specification 02-232M01A20. 

To insure a 2,000,000 Byte/second transfer rate in the Byte Transfer Mode, it is necessary to limit the maximum delay 
between PDAO, PDR0, and PSR0 and the return of Sync from the device (PSYN0), to 30 nanoseconds. In addition, the de- 
vice must be ready for the next byte of data, Busy Status Bit reset, whenever a Status Request is made. Field testing of 
this device is contingent upon the user having appropriate software and hardware available with which to exercise the 
Selector Channel. There are no adjustments associated with this device. Do not install Terminator Boards 35-433 
or 35-434 on the SELCH bus if a transfer rate of 2, 000, 000 Bytes/second is to be maintained in the Byte (8 Bit) Mode. 
The SELCH Bus should be contained on a single 15 inch chassis if no terminators are used. 



6. MNEMONICS 

The following list provides a brief description of each mnemonic found in the SELCH. The source of each signal on 
Functional Schematic 02-232M01D08 is also provided. 

MNEMONIC MEANING SCHEMATIC LOCATION 

AAR001:151 Outputs of the Auxiliary Address Register 5F1-5F9 

AC TO Accept - Request for memory accepted by Processor 4H1 

AD1 , Address - Active when SELCH is" addressed 2K7 

ADRS0 Address control line from MPX-Bus 4B8 

AG081:151 Address Gated Lines - Output of Address Strap 1E3 - 1E8 

ATN0 Attention - Attention to Processor 4F1 

ATSYN Attention Sync - Generated by an Acknowledge Attention from Processor 4F4 

BACT1 Buffer Active - Indicates that valid data is present in the DB 3H1 

BSY Busy - Indicates a data transfer is in progress 3F3 

CDR0 Clear Data Register - Clears MDR prior to loading from MS000:150 4R2 

CBSY0 Clear Busy - Terminates transfer when a match is detected 3M3 

CL070 Control Line 7 - Control Line from MPX-Bus 4B6 

CLG1 Control Line Gate - Gates Private Control Lines 1C2 



MNEMONIC 
CLUSO 

CMDO 

CMG 

COO 

D000:150 

DAO 

DLGO 

DB001:151 

DRO 

DRGO 

DX 

EBS1 

EDX1 

EMX1 

ENO 

ENG1 

ENMDR1 

ENMDW1 

ENMS1 

HWO • 

INHO 

LARHO 

LARLO 

LDB1 

LDRHO 

LDRLO 

LFRHO 

LFRLO 

MA000:140 

MCH1 



MEANING 
Clear Load/Unload Sequencer - Clears Sequencer 

Command Control Line from MPX-Bus 

Command Gated by AD1 

Carry Out of the AAR - Prevents Memory 'Wrap-around' 

Data Lines from MPX-Bus 

Data Available Control Line from MPX-Bus 

Data Line Gate - Gates Data Lines and Private Data Lines 

Outputs of Data Buffer 

Data Request Control Line from MPX-Bus 

Data Request Gated by AD1 

Data Transfer flip-flop 

End of Busy Set - Signals the start of a SELCH transfer 

End of Data Transfer - Signals the end of a device transfer 

End of Memory Transfer - Signals the end of a memory transfer 

Enable from Memory Bus 

Engage - Gates either PDSO or PDRO 

Enable Memory Data Register Read - Gates contents of MDR to 
MD000:150 

Enable Memory Data Register Write - Gates contents of DB to 
MD000:150 

Enable Memory Strobe - Gates contents of MS000:150 to MDR 

Halfword Control Line from MPX-Bus 

Inhibit from Memory Bus 

Load Address Register High - Loads AAR and AR, Bits 00:07 

Load Address Register Low - Lards AAR and AR, Bits 08:15 

Load Data Buffer - Load contents of MDR to DB 

Load Data Register High - Loads MDR Bits 00:07 

Load Data Register Low - Loads MDR Bits 08:15 

Load Final Address Register High - Loads FAR Bits 00:07 

Load Final Address Register Low - Loads FAR Bits 08:15 

Memory Address Lines to Memory Bus 

Match - Indicates a match between AAR and FAR 



SCHEMATIC LOCATION 
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4H2 
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MNEMONIC MEANING 

MD000:150 Memory Data Lines to Memory Bus 

MS000:150 Memory Strobed Data Liines from Memory Bus . 

MSCO Multiplexor SELCH Control flip-flop 

PADRSO Private Address Control Line to SELCH Bus 

PATNO Private Attention from SELCH Bus 

PCL070 Private Control Line 7 to SELCH Bus 

PCMDO Private Command Control Line to SELCH Bus 

PD000:150 Private Data Lines - SELCH Bus 

PDAO Private Data Available Control Line to SELCH Bus 

PHWO Private Halfword Control Line from SELCH Bus 

PSRO Private Status Request Control Line to SELCH Bus 

PSYNO Private Sync from SELCH Bus 

PTACKO Private Transmit Acknowledge to SELCH Bus 

RACKO Receive Acknowledge from MPX-Bus 

RBAO Reset Buffer Active - Resets Buffer Active flip-flop 

REQO Request - Request for memory cycle to Memory Bus 

SCLRO System Clear - Initialize Signal 

SGAD1 Set Gate - Sets Address flip-flop 

SRO Status Request Control line from MPX-Bus 

SREQO Set Request - Initiates a request for memory 

SSXO Set Status Transfer - Sets the Status Request flip-flop 

SX Status Transfer - Status Request flip-flop 

SYNO Sync to MPX-Bus 

TACO Transmit Accept - To lower priority DMAs 

TACKO Transmit Acknowledge - To lower priority devices on MPX Bus 

TAARO Toggle Auxiliary Address Register - Increments AAR 

TARO Toggle Address Register - Increments AR 

UAAHO Unload Auxiliary Address Register High - Unloads AAR Bits 00:07 

UAARLO '* Unload Auxiliary Address Register Low - Unloads AAR Bits 08:15 

WT Write flip-flop 

WRTOA Write to Memory Bus, when selected 



SCHEMATIC LOCATION 
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TEST AID 
NFORMATION SPECIFICATION 



1. INTRODUCTION 

This Information Specification covers installation, operation, and maintenance of the M49-410 Test Aid (02-276) and the 
associated logic in the Processor. Refer to 02-276D08 for schematics of the M49-410 Test Aid. 

2. GENERAL DESCRIPTION 

The Test Aid consists of a switch display panel and a 17-283 logic card which attaches to the following boards* 

35-446 CPU-HI Model 74 Processor 

35-446F01 and S5-446F02 CPU-HI 7/16 Basic Processor 
35-524 CPU-B Model 7/16 HSALU Processor 
35-523F01 and 35-523F02 CPU-B Model 7/32 
35-624F01, F02, F03 CPU-B Model 7/32C Processor 

The Test Aid provides the ability to examine the address of the micro-code and to stop Processor clocks at option. 

3. INSTALLATION 

This section provides the information necessary to install the Test Aid on the Processor, The 02-276R01 or higher 
revision level Test Aid may be used on the Model 74, 7/16 Basic, 7/16 HSALU, 7/32, and 7/32 C Processors. The 
02-276R00 Test Aid may be used on the Model 74 and the Model 7/16 Basic. The installation procedure is: 

1. Remove the display from the chassis. 

2. Place Test Aid logic card over pins on CPU-HI board or CPU-B board (Installed in Slot 6 of the Processor 
back panel, refer to Figure 1) and press down until Test Aid logic card rests on spacers on the Processor 
board. The switch/display panel assembly may be placed on a table or mounted on the chassis as shown in 
Figure 2. 

3. On the 7/16 HSALU Processor, a jumper must be installed between TP1 on the 35-544 CPU-B board and 
TP2 on the 35-522 CPU-A board. 

4. On the 7/32 , a jumper must be installed between TP1 on the 35-523F01 or F02 CPU-B 
board and TP2 on the 35-522 CPU-A board. 

5. On the 7/32 C Processor, a jumper must be installed between TP1 on the 35-625F01, F02, or F03 
CPU-B board and TP2 on the 35-624 CPU-A board. 
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Figure L. Test Aid Installation 
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Figure 2. Switch Panel Mounting 

4. POWER 

Power and ground are supplied by the Processor board. There are no other power requirements. 

5. OPERATION 

Refer to Figure 3 during the operating description. The 12 Light- Emitting Diodes (LEDs) numbered 4:15 display the con- 
tents of the ROM Address Register. The numbers assigned to the LEDs correspond to the ROM Address Register bits. 
The 12 toggle switches labelled 4:15 provide the ability to set-up a match address. The Test Aid logic stops the Processor 
clocks when the selected "match address" is in the ROM Address Register and the Address Match switch is m the ON (up) 
position. 



6. ADDRESS MATCH SWITCH 

After selecting an address on the Address switches, place the Address Match switch in the ON (up) position. When the 
ROM Address Register of the Processor contains the "match address", the Processor clocks are stopped on the next 
clock. The Address Match switch feature can also be used to interrupt and continue micro-code loops. Follow the pro- 
cedure for address matching. Select an address within a micro-code loop. Once the match has been found, depressing 
the Clock Advance (ADV) switch once allows the micro-code to go through the loop and match .on the selected address 
again. 
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Figure 3. Switch Panel 



NOTE 

The LED display in most cases is one increment ahead of the 
match address. The micro-code instruction at the address 
selected has been executed or is one clock into execution when 
the match occurs and the Processor clocks stop. 



7. CLOCK ADVANCE SWITCH 

The Clock Advance switch allows the Processor to generate one clock each time it is depressed when the Address MatcJ 
or Single switch is in the ON (up) position. 

8. SINGLE SWITCH 

When the Single switch is in the ON (up) position, the Processor clocks are stopped. With this switch ON, the micro- 
program may be executed one micro-instruction at a time by depressing the Clock Advance switch. 

9. ADDRESS SYNC 

Address Sync is a BNC connector whose output is a low going signal that becomes active when the Address switches and 
the contents of the ROM Address Register compare. The contents of the ROM (specified by the ROM Address Register* 
will not be loaded into the ROM Data Register until the next Clock which loads the ROM Data Register. 

10. OPTION 

Pins 'A' and 'B< are normally wired together. Pin 'A' is the output of a comparator that compares the ROM Address R* 
ister and the Address switches. When they compare, the signal on Pin A goes high (+5 VDC) causing Processor clock* 
to stop. Removing the wire between Pins 'A' and -B' provides a means to bring in any high active signal on Pin B to 
stop Processor clocks. To match on any high active signal, the Address Match switch must still be placed in the ON 
(up) position when a match is desired. Removing the wire between 'A' and »B ! will remove the capability to stop Pro- 
cessor clocks on address match. See Figure 4. 
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Figure 4. Option Connections 



11. TEST AID MAINTENANCE 



11.1 Timing 



This section defines timing sequences (Figure 5) in the logic of the Test Aid and associated logic in the Processor. Re- 
fer to the Processor Functional Schematic, Clock Control sheet, for logic detail of the clock stop. 
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I STOP PROC. CLOCKS | ALLOW ONE PROC. CLOCK | STOP CLKS. | 



*• MSTOPO IS A CLOCK STOPPING SIGNAL INTERNAL TO THE MODEL PROCESSOR. 

WHEN ACTIVE ALL PROCESSOR CLOCKS EXCEPT CLKI, BCLKI AND BCLKO ARE STOPPED. 



Figure 5. Test Aid Timing 



11.2 Mnemonic Definitions 

ADRMCH1 - This signal is active when the contents of the ROM Address Register and the Address switches are equal. 

ADVCO - Flip-flop output which goes active when the ADV switch is depressed, inactive when the ADV switch is 

released. 

BCLKO - Derived from the Processor. This is a clock that cannot be stopped by any clock stop in the Processor. 
BCLKO width is typically 60 nanoseconds and the period is typically 250 nanoseconds. 

FADVO - Whsn active, allows FTITO to be inactive for one clock period. If ADVCO and BCLKO are active at the 
same time, the FADVO flip-flop sets. 

FTITO - This flip-flop is reset by Single switch ON, Address Match switch ON, and a match address. 

MCH04-150- When active, indicates that a particular address switch has been selected. 

RAR04-150 - ROM Address Register outputs which indicates the address of the micro-instruction to be executed on the n< xt 
clock. 



12. USE OF MODEL 70 EXTENDER BOARD (11-103) ON THE PROCESSOR 
12. 1 Hazards 

All Model 70 extender boards, below revision level 11-10 3R02, when used to extend Processor boards, present two 
hazards. 

1. All stiffening metal on the extender board when being plugged in becomes +5VDC. This hazard exists with 
either Processor board on the extender. 

2. When the Test Aid is installed and the CPU-LO or CPU-A is on the extender board, a stiffening bar 
located on the underside of the extender board rests on top of the Test Aid logic card and forces it 
down possibly causing a short. 

12. 2 Modification 

The following information describes how to modify the 11-103R01 extender board: 

1. Pins 200-0, 200-1, 241-0 and 241-1 are tied into the ground bus of the extender board. These pins in the 
Processor are +5VDC. Both ends of the extender board tie these pins to the extender board ground but 
via feedthrough holes causing the ground bus to become +5VDC. Cut the copper between these feed- 
through holes and the extender board ground bus. Add a strap from the copper run of Pins 101-0, 
101-1, 140-0 and 140-1 to the adjacent ground shield to restore the continuity of back panel ground to 
extender board ground. 

2. Remove stiffening bar on underside of extender board. Three new clearance holes must be drilled so that 
the stiffening bar mounts horizontally rather than vertically. The original screws may bottom out; if so, 
use #4-40 x 5/8 screws. Refer to Figure 6. 

After this change is made, care should still be taken to insure that the Test Aid logic card is not shorting 
to the stiffening bar. 
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71-102 

HEXADECIMAL DISPLAY 
NFORMATION SPECIFICATION 



1. INTRODUCTION 

The optional Hexadecimal Display Panel provides a means to manually control the Processor, interrogate and display 
various Processor registers and machine status, set and display Processor memory locations, and may oe programmes 
as an I/O device by the user. 

This specification describes the 09-065F02 Hexadecimal Display Panel (Product Number M71-102). It is also » applicabk 
to the 09-065F01 Binary Display Panel (Product Number M71-101), which is identical to the Hexadecimal ^ l W***el 
except for the omission of the hexadecimal indicators. The Hexadecimal Display Panel provides the following functions. 

Displays five bytes of programmable digital information. 

Registers and displays five hexadecimal digits of manually entered keyboard data. 

Displays the WAIT and Power (PWR) indicators for the Processor. 

Provides a 26 key control keyboard tor manual input to the display. 

Provides two bytes of unbuffered Switch Register data to the Processor. 

Provides one byte of status to the Processor. 

Provides a three position OFF-ON-LOCK key type switch capable of switching three separate power supply con- 

trol lines. 

Provides a control signal to the Processor that the display requires micro-program support. 



2. GENERAL DESCRIPTION 

A complete description of the operation of the Hexadecimal Display Panel is provided in *e appropriate ^ Mwual 
This specification describes the display from a maintenance view point. Figure 1 shows the Hexadecimal Display Pan*i. 
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Figure 1. Hexadecimal Display Panel 

Various parts of the Hexadecimal Display Panel in Figure 1 are numbered to correlate to the following descriptions. 

1. Control Keyboard. The keyboard is the operators manual input to the Processor. The function of the specific 
keys are: 

DTA The function of the Data (DTA) key is to clear the Switch Register, connect the Switch Register to 

the display indicators, and enable hexadecimal data to be entered into the register. The Switch Re- 
gister remains enabled and connected to the display indicators until any non-hexadecimal key other 
than DTA is depressed. 

Hexadecimal Keys 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, and F supply data to the Switch Re- 
gister when it is enabled, and the function number or register number for the Processor supported 
display (see Section 2. 2). 

ADD The Address (ADD) key causes the Processor to read the five hexadecimal characters of the Switch 
Register, store them in the address portion of the Program Status Word (PSW), and display PSW 
32:63 on the indicators. 

RD The Eead (RD) key causes the Processor to read the memory location specified by the PSW, incre- 

ment the PSW address by two, and display on the indicators the new address and the data read 
from memory. 

WRT Depressing the Write (WRT) key causes the data contained in the Switch Register to be written into 
the address specified by the PSW, the PSW to be incremented by two, and the new address and the 
data written to be displayed on the indicators. 

FLT Depressing the Floating-Point Register (FLT) key, followed by any hexadecimal key n, causes 
Floating-Point Register n to be displayed on the indicators. 

REG Depressing the Register (REG) key, followed by any hexadecimal key n, causes general register n to 
be displayed. 

FN Depressing the Function (FN) key, followed by any hexadecimal key n, causes the Processor to per- 

form "Function n" as described in the appropriate User's Manual. 

SGL Depressing the Single Step (SGL) key causes the Processor to execute one user instruction and dis- 
play the last register or function selected. 

RUN Depressing the Run (RUN) key causes the Processor to enter the Run mode at the address specified 
by the PSW. 

INI Depressing the Initialize (INI) key initializes the Processor. 

SEL Depress DTA, then or F, for selection of Register Set or 1 respectively. Then depress the 
Function (FN) Key followed by SEL to enable the selected register set to be displayed. 

NOTE 

The display requires support from the micro-program for all 
functions other than entering or displaying Switch Register data. 



2. _r^-OM-T.OCK Kev Operated Locking Switch. This switch controls the power to the Processor and allows 
the keyboard to be" completely disabled in the LOCK position. 

3. Indicator Formats. These formats aid the user in interpreting the display indicators. 

4. Format Selectors L0;4. Light Emitting Diode (LED) indicators L0:4 determine the format to be used to inter- 
pret display indicators L5:40. 

5. Display Indic ators L5:40. These LED indicators are used to display the PSW, general registers, etc. , as 
described by the indicator formats. 

6. Dis play Indicators 11:9. These indicators display the corresponding values displayed on L5-.40 in the hexa- 
decimal format. 

7. WAIT and FWR. These indicators are illuminated when Processor is in the Wait state and Power is supplied 
to the Processor. 

2. 1 Switch Register Entries 

When the operator t, manipulating the Switoh Register, there is no interaetion between ^ "^^^£^J£t. 
Data is entered into this register by iirst depressing the DTA key. This operation clears the Switch Register connects 
fhe Switch Register to L5:24 of the display, and allows subsequent hexadecimal keyboard entries to be left shifted Into 
he feast siSant dW of the resigter. The register is disconnected from the display and disabled when any non- 
teKadeSmlfkey oltthan DTA is depressed. The register can be momentarily examined when it is disabled without 
affecting the Processor operation by depressing any hexadecimal key. 

2. 2 Processor Intervention 
Depressing the foUowing single keys causes the signals ESNCO and ESNOO to be complimentary pulsed (ESNCO is a 
positive going pulse): 

ADD 
RD 
WRT 
SGL 
RUN 
Depressing one of the following sequences of two keys causes a similar action: 

FLT n (n is any hexadecimal digit) 
REG n 

FN n 

3. FUNCTIONAL DIAGRAM ANALYSIS AND CIRCUIT DESCRIPTION 

Refer to Figure 2. Hexadecimal Display Panel Block Diagram and Functional Schematic 09-065D08. 

3. 1 OFF-ON-LOCK Switch 
This switch (2K1, controls power to the Processor ^completing the j circuit «~™ * ^"d 
t^rocSor J^rJ , tt ^^ to S^r^ tZ^ZZZn *«n. -en the swit, 
Z In the ON posi«o„! LPS (2L1, is prodded to the keyboard to enable the sensing of these switch closures. 

3. 2 Keyboard 

- „ .» >. „„„„ „',m«* ia used to enter information to the Hexadecimal Display Panel logic, 
The keyboard (Sheet 2) has a 5 x 5 switch array ^f""^^^^, ^ key board is a self-contained un t 
plus an Initialise (INI) key used to trans ™^"« «™ th^ug^e 1 These normally open switches are encoded ba 
and connects to the 35-520 ^l^ttZtT^OoVm, plus a few additional control signals mentioned later 
diode logic (Sheet 2, to form HW .01:31 (^^ ~^ t J-J m a switc h is depressed by biasing all receiving 

Sot w-r^o r z iCt-res^r^^Lg 1TT ^s „ ^^jsxs* s:* 
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Figure 2. Hexadecimal Display Panel Block Diagram 

3. 3 Matrix Encoding 
The diode matrix is encoded to drive signals HEX01:31 to the hexadecimal equivalent of the respective key 0:F (HEX31 is 
the LSB) when it is depressed. Depressing any function key other than DTA causes FUN00:30 to yield the codes specified 
by Table 1. 

TABLE 1. FUNCTION KEY ENCODING (FUN00:30) 



Key Depressed 


FUNOO 


FUN 10 


FUN20 


FUN30 


SGL 





1 


1 


1 


RUN 


1 


1 


1 


1 


WRT 


1 


1 





1 


RD 


1 





1 


1 


ADD 


1 








1 


REG 





1 


1 





FLT 





1 








FN 





1 


1 


1 



3. 4 Clocking 

Depressing any keyboard key other than DTA or INI generates one of three types of clocks used by the Hexadecimal Dis- 
play Panel logic. This is accomplished by a positive transition of signal KEY1 (2F8) whenever one of these keys is de- 
pressed. The one shot triggered by this transition (2G8) is used to allow a one to two millisecond interval for switch 
bounce to subside before triggering the second one shot STRB1 (2K8) which is used to generate one of the three clocks. 
Since contact bounce is likely to retrigger these one shots when a key is released, the occurrence of signal KEY1 (any 
key depressed), HKEY1 (2F9 a hexadecimal key depressed), or FKEY1 (2H7 a function key depressed) being true in coin- 
cedence with the one shot is used to derive the clocks. 



3.5 Switch Register Clocks 

The Switch Register is enabled for clocking by depressing the DTA key. This is accomplished by direct clearing the 
Switch Register Enable flip-flop (SRENB) (2Lo) when DTA is depressed.^ ANDing the zero output 01 th e AjP-^P > P*™ 
HKEY1 and STRB1 to drive the Switch Register Clock (SRCLKO) (2M7). This clock is disabled by setting SRENB with 
the occurrence of FKEY1 when any function key is depressed. 

3.6 Status Register Clocks 

Two different clocks are used to load the status register. FTYPCLO (2M8) is generated whenever any function key other 
than DTA is depressed and is used to load FUN00:30 into one half of the status register. The second clock FHEXCLO 
(2N8) is generated whenever a hexadecimal key is depressed if the previously depressed key was FN, REG, or FLT. 
In this case, the hexadecimal input would be the register number or function number desired and FHEXCLO is used to 
clock HEX01:31 into the second half of the status register. 

3. 7 Processor Intervention 

The logic of the display signals the Processor that a response is necessary to a console function by signal ESNCO (2R7) 
and its compliment ESNOO (2R7). These signals are complimentarily pulsed whenever a function key other than DTA, 
FN, REG, or FLT is depressed, or whenever a hexadecimal key is depressed following FN, REG, or FLT (the occurr- 
ence of FHEXCLO). 

3.8 Switch Register Loading 

The Switch Register (4B1, 4D1, 4G1, 4J1, and 4M1) is loaded with a hexadecimal character with the occurrence of each 
SRCLKO as mentioned previously. Data is entered into the least significant character (4B1) from the switches (HEX01: 
31) and left shifted through the register with each clock. The register is cleared whenever the DTA key is depressed. 

3. 9 Status Register 

The status register is loaded in two parts as described previously. One half is loaded from FUN00:30 when a Function 
(FN) key is depressed by the occurrence of FTYPCLO. The least significant bit of this register is re-circulated on SGI. 
or RUN and the second LSB is re-circulated on SSL to conform to the status codes indicated in Table 2. The second 
half of the register is loaded from HEXOlsSl with the occurrence of FHEXCLO. These registers are initialized by SCL .0 
from the Processor. 

TABLE 2. STATUS CODES 



KEY 


DL1 


DL2 


DL3 


DL4 


DL5 


DL6 


DL7 


DLO 


SGL 


1 


U 


X 


X 


X 


X 


X 


X 


INITIALIZE 


U 


u 


u 


u 


u 


U 


, o 


u 


RUN 











X 


X 


X 


X 


X 


WRT 








1 


u 


u 


u 


u 


u 


RD 





1 





u 


u 


u 


u 


u 


ADR 





1 


1 


u 


Al 


A 2 


A 3 


A 4 


REG n 


1 


— — — ■"■■'■ 







1 


n l 


n 2 


n 3 


n 4 


FLT n 


1 





1 


1 


n l 


n 2 


n 3. 


n 4 


FNn 


1 











n l 


n 2 


n 3 


n 4 



A = Most significant hexadecimal digit of Switch Register 

U = Unspecified 

X = Unchanged 

n = Hexadecimal digit associated with function (see Section 6) 



The display status is presented to the Processor on the data lines (DL01:71) for the duration of time that control signii 
SRGO is at a logical zero level. The data presented for status is in accordance with Table 2. 



3. 10 Display Register Loading 

The Hexadecimal Display Panel registers and displays five bytes of- data transmitted from the Processor. Two control 
signals are transmitted from the Processor to direct the loading of these registers. LAO (2K5) is a low active pulse 
which signifies that data is available on bi-directional Data Lines D01:71 and it is to be loaded into the least significant 
byte of the display register. LAO is used to initialize a four bit shift register (2M4) to 1000 2 which is used to load 
subsequent bytes, and generate a load pulse LAI which is used to load the data into the LSB of the display register (2B6 
and 3E6). Four subsequent LBO pulses sent from the Processor gates data from D01:71 into successive bytes of the 
display register (3G6 and 3J6, 4C5 and 4E5, 4G5 and 4K5, 4N5 and 3N2). This is accomplished as each LBO pulse is 
inverted and gated as LDB1, LDC1, LDD1 and LDE1 (2N4) respectively as controlled by the sequencing shift register 
(2M4) which is right shifted with each LBO pulse. 

3. 11 Display Indicators 

The two least significant bytes of the display register are gated directly to LEDs L25:40 and the hexadecimal indicators 
16:9 (Sheet 3). LEDs L5:24 and hexadecimal indicators 11:5 are used to display either the most significant bytes of 
the display registers or the Switch Register. These sets of registers are selected through the 2:1 multiplexors (4C6, 
4E6, 4H6, 4K6 and 4N6) as determined by the state of the DISSW1 (2N6). DISSW1 is high whenever the Switch Register 
is enabled (SRENB1) or a hexadecimal key is depressed (HKEY1). 

3. 12 Processor Inputs 

Data is gated to the Processor in response to control signals SHIO, SLOO or SRGO. SLOO gates the two least significant 
digits of the Switch Register onto the bi-directional Data Lines D01:71 (4C3 and 4C4). SHIO gates the next two Switch 
Register digits onto the bi-directional Data Lines D01:71 (4H3 and 4K3). SRGO causes the status register bits to be 
gated (3D4) as per Table 2. Note that either the most significant Switch Register character is gated (4N3) if DL11 is low 
or the hexadecimal portion of the status register if DL11 is high (3H4). 

4. PROCESSOR INTERFACING 



4. 1 Processor Connector 
Signals from the display are terminated at a 26-080F06 type connector per the following list: 



SIGNAL 


PIN 


SIGNAL 


PIN 


XL-X4 


PIN 


D01 
Dll 


109 
110 


LAO 
LBO 


203 
114 


XL 
X2 


207 
211 


D21 


111 


SHIO 


200 


X3 


210 


D31 
D41 
D51 


112 
202 
204 


SLOO 

WAITl 

SRGO 


206 
102 
113 


X4 


209 






D61 


205 


ESNC0 


103 






D71 
POFFO 


. 208 
105 


ESNOO 
INITO 


104 
101 






CONTl 
CONT2 


DB1-C1 & 214 
DB1-C2 


SSGL1 
GND 


106 
100-3 






CONT3 


DB-C3 & 213 


GND 


108 


SCLRO 


107 


GND 


212 twisted with 114 






GND 


201 twisted with 203 



4.2 Timing 



DATA VALID ON (D 01:71) 



*XL-X4 Al-8 leads to front terminal strip of chassis. 



a. 50ns min. 
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c. 50ns min. 

d. 50ns max. 

e. 0ns min. 

f. 500ns±10% 

g. 25 ns 
h. 100ns 
j. 100ns 



Figure 3. Hexadecimal Display Panel Timing 



5. INSTALLATION PROCEDURE 

The Hexadecimal Display Panel is connected to the Processor via a 17-305 cable. The 26-080F06 30-pin connector of 
the Hexadecimal Display Panel plugs into the mating connector as shown in Figures 4, 5 and 6. 

CNTL1, CNTL2, P5, GND, LGND, +L jumpers go to corresponding lugs on the Processor chassis display terminal 
strip as shown in Figure 4, 

8. POWER 

The Hexadecimal Display Panel draws its power from the P5 and +L lugs on the Processor chassis display terminal 
strip. See Figure 4. 




Front View 



Figure 4. 7/16 Basic Display Installation 




7/16 HSALU OR 7/32 TWIN CHASSIS INSTALLATION 



Figure 5. Model 7/16 HSALU or 7/32 Installation 




Front View 



7/16 HSALU INSTALLATION 



Figure 6. Model 7/16 HSALU Installation 7" Chassis 



7. MNEMONICS 



The following list provides a brief description of each mnemonic found in the Hexadecimal Display Panel. The source 
of each signal on Functional Schematic 09-065D08 is also provided. 



MNEMONIC 

CONT1 

CONT2 

DISSW1 

ESNCO 

ESNOO 

FTYPCLO 

FHEXCLO 

FUN00:30 

HEX01:31 

INITO 

LAO 

LBO 



LDB1 
LDC1 
LDD1 

LDE1 



POFFO 

SCLRO 

SDAO 

SHIO 

SLOO 

SORO 

SRAG1 

SRCLKO 

SRFG1 

SRG1 

SSL1 

WAIT1 



MEANING 

12 VAC to turn on power supply 

12 VAC to turn off power supply 

Controls Display Multiplexors for L5:24 

Execute switch normally open 

Execute switch normally closed 

Function type status register clock 

Hexadecimal type status register clock 

Encoded functional keys 

Encoded hexadecimal keys 

Initialize Processor 

Low active signal from Processor which initializes the loading 
sequence and loads the least significant byte of the Hexadecimal 
Display Panel 



Low active signal from Processor used to control loading of dis- 
play registers by generating LDB1, LDC1, LDD1, LDE1 



Load display registers 

Loads display mode register and most significant hexadecimal 
digit of the display 

Early power OFF failure 

System Clear, initialize status registers 

DTA key depressed 

Switch Register high half gate command 

Switch Register low half gate command 

SGL or RUN keys depressed 

Switch Register most significant hexadecimal digit gate command 

Switch Register clock 

Status Register Function high half gate command 

Status Register low half gate command 

SGL key depressed 

Wait light control 



SCHEMATIC LOCATION 



2L1 

2M1 

2R6 

2R7 

2R7 

2N7 

2N8 

Sheet 2 

Sheet 2 

2H2 

2K5 

2L5 



2R3 
2R4 
2R4 

2R4 



2K1 

3J1 

2J2 

2M2 

2L3 

2K2 

2R2 

2M7 

2R2 

2M2 

2J6 

2M6 



10 
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PAGE 



"SEPTEMBER t 1976 



1 

t 

i 








1 

i 
L. 


0022 
0024 






0026 
0030 
0038 


* 


1 

j 


0040 










! 
i 

L_ 


000 
001 


81 8197 
EO 4400 









* 1 SCRAT 

2 CROSS 

X SQCHK 

__ i~ co>YRl6HT"Twf ERDATA" INC • 

5 * 

6 * DHEMA MAHAJAN 

7 * 

9_ * THE MICROCODE IS CONTAINED IN THE FOLLOWING 512 X 6 <4K> ROM CHIPS 

\l * PARTS 19-l86R00F2i,l9-166R00F22 f 19-l86R00F23 

12 PARTS 19-l86R00F24,l9-186R00F25 i l9-l86R00F26 

13 * """ "" 

11 * 

15 ■* : 



8160003 

8160001 

816000l_ 

8160005 

8160006 

8160007 

8160008 

6160009 

8160010 

8160011 
8160012 

8160013 
8160011 
8160015 
8160016 



1 



002 

.003. 



A* DCOA 
21 6110 



,L 



00« 



JOA 



OC 70T1 



O^JSEOl. 



16 

17 

16_ 

19 

20 

21_ 

22 

23 

_?1__ 
23 
26 

n„ 

26 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

11 

42 

43 

44 
_.45_ 

46 

47 

46 _ 

49 

SO 
__SL_ 

52 

53 

54 



* LOCATION EQUATES 

* 



* 

PNTR 
APSW _ 
ALOC 
ILGPSW 
_OMMPSW 

oipsii 



EQU 

coy 

"EQU 
EQU 

_EQU 
EQU 



»22» 

*24» 
«26» 
»30» 
•38* 
•4G» 



* INStRUCflONREAD IS IN PROGRESS 

* LOC IS INCREMENTED BY 2 4 JAMMED IN HAR 



8160017 
8160016 
8160019 
8160020 
8160021 
8160022 
8160023 
8160024 
8160025 
8160026" 
6160C27 
8160 Gj8 
"8160029 

8160030 
8160031 



J, 



* 

START BT 
-START! JL 

* 

* 

* 

* COMMON RSi 

.*.... 

* 

RS BF 

__._ A_ 

* 



ATN+CATN*SNGL+MALFtHELP IF ANY INT«» 60 TO HELP 

MR 04Q t YS « 01 VECTOR THRU DROhI. 



8160032 
81600S3 
8160034 



INITIATE MEMORY READ, 

IF RR OR SF, SUpRESS MEMORY READ 



AMODtRSNX 
MRQ,0,H0fi,P2 



___.< "M! .'? :. *t ( X2) VE CTOR THRU DR0M2 



_*_RlL_MRE_lJfl INSTBUCJIOM 

* 

* COME HE RE THR U D ROM1 

* 

AI ACK YD 

* _ . _ ' __ . _.__.._ 

* COME HERE THRU DROMl FOR RD* WD« rH« WH* SS * OC 
* 

IfiRX ADR_ YD ADpREjS.THE_OEVICE 



8160035 
6160036 
8JL600S7 
8160036 
8160039 
6160040 
6160041 
8160042 
_ fi 160JJ43_ 
8160044 
6160045 
8160046 



GET INTERRUPTING DEV ADR IN Rl 



8160047 
6160048 
8160049 
81600S0 

6160051 

. 616535.2. 
816C08J 
6160054 
6160055 



i-iV 



T, 


MODEL 

006 

©07 

oos 

009 
OOA - 

OOB 


S/16 MICR0PR06RAM 

A4 OC08 
y4 6840 
OH 7A4Q 
40 7102 
24..74HQ 

A4 3F0E 

A4 ncoE 

04 68^0 

* 04 7A40 

00 710F 

04 E460 

._ 2D 7102 

04 6840 

M_3Jtft2_ ... 

04 5423 

OC 7022 


05-068R00A 

55 
56 
57 
58 
- 59 - 
60 
61 
62 
63 
64 

65 

66 
67 
68 
69 
70 

_7i__ 

72 
73 

7_4_ 

75 
76 
77 
78 
79 
BO 
81 
82 
83 
84 
85 

86. 

87 
88 

_.._ 85 ... 

90 
91 
92 
93 
94 
95 


13 PA6E 2 

* 
* 


8160056 
8JA0(157 




, 


■ * 
« COMMON RX 

* 

RX BF AMODtRXNX 

A MDRiO,MDR 
RXNX L MAR,MOR 

LI Qi2tMR 

BSWX L MR0«MOR»D2 CMROJ .. «? SECfiNqLOBEBAND . _. 

* 

* COKE HERE THRU DR0M1 FOR AL 

j* . ... ..... . . ..-. .. 

AL B ALl 
* 
tXOME HEBE..THRUJaRQBL..FQB_._l...J.(L..tST(L , 

* LHE,STME 

* LHO.STMD 

* 
* 
JJBS.TM . BF AMQDtLMMX..- 

A MDR»Q|MDR 
LMNX L MAR,MDR {MAR) s EFFECTIVE 2ND OPERAND 

LI Q,15 " " 

S MROiO,YOl (HRO) » COMPLEMENT OF YD FIELD 

LI fi,2,02 . 

* 

* COME HERE THRU OROHl FOR BXHt BXLE 

BX BF AMOD»BXNX 

A HDR,Q«HOR (MOR) = A + fx2) 

_ ._BXNX j fiBJUYQPl ( MR01 = 1B1) =* -START JUDEX- 

A MROtYDMlfMRO (hKO) = INCREMENTED OR 

* DECREMENTED INDEX 
(. YDPliKRO 


816009ft 
8160059 

8160040— 

6160061 
6160062 
_ 8160063 
8160064 
8160065 
8160.1166 ._. _ 








( 


616006? 
8160068 

.. __ftl6QJ!69 ___ 

6160070 

8160071 
8160072 


...... 


( 




8160073 
816007^ 

8JL6.0JU5 

6160076 
6160077 
81&0078 




( 


nft£._ 

OOD 
OOE 

OOF 
010 
011 




( 
( 
( 


8160079 
6160080 

416GQAX 

8160062 
6160085 

-AlfiDQA*. 

8160085 
8160086 
8160087 


— 


( 


012 
015 
014 


6160068 
8160089 
8160090 




( 


015 
ni6 


8160091 
8160092 
.. 8160093 
816009* 
8160095 
._ .6160096 




( 


017 


2C 3002 


L YDPi«YD,D2 BUMP YD FIELD 

* 
* 




( 






96 
97 
98 
99 
100 

lfll 

102 
103 
104 


* INPUT / OUTPUT INSTRUCTIONS * 

* 

* 

* COME HERE THRU 0R0M2 
* 

RD RD MDR.CS READ A BYTE 


816009? 
8160098 
816.0099 




I 


nis 


04 78F4 


8160100 
8160101 
8160102 




1 

c 


019 
01A 


60 2000 
CO 2000 


RD2 L Q»Ot«W WRITE A BYTE/HW INTO MEMORY 
L Q«Q,IR 

* 


8160103 

816010* 

8160155 




( 


OlB 


00 7100 


105 
106 
107 


* COME HERE THRU DR0M2 

* 

RH LI 0*0 


6160106 
8160167 
8160108 




i 


oic 

010 
OlE 


84 EC1E 
00 70F4 
04 78?H 


108 
109 


BT HW,RHH FOR HW DEVICE, SO TO RHH 
RD Q,CS • <Q Q*7> * MS BYTE 
RHH RD MDR (HDR BUS) s LS BYTE 


8160109 
8160110 
8160111 




c 






. ....^- 



_i 
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PA6E 



0* 68*0 
A* 3C19 




111 



MDRfQiHDR 
R02 



( 

I 
( 

c 

c I 
c 

r I 
.i . * 

r 
c 
c 
< 

. . . i' 

c 
( 
I 
c 
c 



Jl23_ 



03^ 



84- EC23 
00 70F* 



Q* 7*1* 
CC 6220 



Q25 



8* EC27 
_5l_7_EM- 



115 
114 
_US_. 
116 
117 

lie 

119 
120 
12L. 
122 

123 
A24_ 

125 
126 
1&7 



027 

028 



0»- 7E2* 
CO 2000 



128 
129 
1?0 



181 
132 
1?_3_ 



* CORE HERE THRU DROH2 

"rhr"'" bt "hu,~rDr 

RO Q«CS 

* COHE HERE THRU DROH2 FOR RDR 

* 

ROR RP_ PR0_ 

"' A YS«Q»MR0«XR 

J^COMEJrfERE THR^^ 

UHR bt hw.wor 

_WO HROjCS 

* COME HERE THRU DR0M2 FOR WpR 

UO "'~ MRO 
L fifQ«IR 



FOR HW" DEVICE* 60 TO RDR 
(0 017) = MS BYTE 



FOR HH DEVICE* 60 TO WOR 



8160112 

_S1601iS_ 

8l60it4 

JlfeOU* 
8160 lit 

8160118 
6160119 
8160120 

6160121 
8160122 
8160125 
616012^ 
_8160_125_ 

alma* 

8160127 
6160128 



WOR 

* 



~WRlflTA~BYtWHrT"0 DEVICE 



8160129 
8160130 
8160131 
81601 33 
8160135 



ng 9 0» 76F2 



0?» 



04 7CC0 
ft* 3C19 



15* 
135 

_138 
137 
138 
139 



* COHE HERE THRU DR0H2 FOR SS £ AI 

* 

SS SS BDR iCS 



FLRtHDR^CS 
RD2 



SE NSE STATUS INTO HOR 



JL?C. 



PC 727 2 



02P 



C* *C00 



140 

1*1 
142 



~* COME HER~E THRU DR0M2 FOR SSR 4 AIR 

* 



SSR 



1*3 
1** 
_1M. 



_ss_ 

-L 



YS 



RghjSE STA TUS INTO R2 



FLR«YStIR 



62E 



0* 7*C0 



1*6 
1*7 
JL48 



JtC^HE-LiiERElJmRU-IlBO^E, 

* 

oc u 



MR0»MDR«CS 



(MRO 71161 * COMMAND BYTE 



jQ^F_ _fl4_2£22 



1*9 * COME HERE THRU DR0H2 FOR OCR 

,.158 : ' ■». 
15S1 6£JS 0.C BBJL 



iHRJL_ILl3JL .* COfiHAHD- 



03C 

Q31 

JL32. 



00 2000 
00 2000 
2000 



rO ?pfl0 



152 
153 
-15JL 



~t$8 

.JtST. 

158 

199 



0,0 
Q.Q 

JliO 

Q,QtIR 



DELAY 



05* 04 3E01 

i 033 0« 7A*0 

ii AM .__ -^ M fi£M- 

037 04 *A*Q 
03P 44 7A»5 
0*9 QIL.7A55. 



* COME HERE THRU DR0M1 FOR RB I WB 1 
MQ fu. 



161 RBWB ADR YD 'J-'^ 

16? t MAR*m)R ; . 

--•-..*»*- A KAR*0«MDR 

165 RBUBNX INC MAR*MAR»MR 

i^6 -INC MARjMAlL_ 



(MART* A ♦ 1X2} 






■■■ ^■W^'.-K <*"<*»» 



£■*<-'• .-4(*-- 



^ i W^n ,» - 4" * **■- 



8160135 

8160136 
6160157 

8160158 
8160139 

_M&0l*J>_. 
816.01*1 
8160142 
J160_l*3 
81604*4 
81631*5 

.M 6fil4A_ 

81601*7 

81601*6 

_U*fllft9_ 
8I6S5-50 

8168J.U 

8160153 

616015* 

_6llCi55_ 

ilfeCiST 

8160159 
6160160 

_ •Itcui 

'■•■•Ai^OltK- 

';■&!$ &16$ ; 

"ej60i£5 
8160^68 






->3(,-ft«"^ 



_1 

( 

( 
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PAGE 



OSA 
-03B- 



OlC 



03D 
-Oi£L 



OSF' 

o»n 



0*1 

0*0 



0*9 
n»* 



0*5 
0*6 



-OJUL 



0*8 
0*9 
0* A 



0*8 
0*C 



0*D 



0*E 



Q*F 
050 



051 
052 
-053. 



05* 
055 
Q5_&_ 



00 70*0 
** ?A0Q 



167 



Q.MDR 
HARt Qt MR 



A* 3EEB 



0* 7B0F 
0* 75 0JL 



J6» 
170 
174. 
172 
173 
17* 
175 
176 
-177 
178 
179 
_lflO_ 



IQ> s BLOCK START ADDRESS 
A» A&l_J=. BLjp£K_:ST-ABI^DOBESS 



BLKIOl 



(MORI '«■ BLOC* END ADDRESS 



8160166 



0* 7D00 
A* DC*2 



161 

182 
183 



* SHIFT / ROTATE INSTRUCTIONS 

* 

« 

A COMF HFRE _ERQH_DX_F.DR^RHL* 

* 

LI MAR t 15 

LI MRXU& 

LX FLR«0 



SLHL 



SLHL 
SLHL2 



< MR 0) ■»„ FOR L OGICAL SHI FTS/ROTATES 



SLHL3 

* 



_BE_ 



-AMQDtSLHLHX 



S160170 
6168171 

41601*2- 

8160173 

816017* 

8160175 

6160176 

•160177 

_«i60_17ft- 
6160179 
8160180 
6l601fll_ 
6160162 
8160183 

_IifiJBifl*_ 



0* 68*0 
00 7052 



06 66*C 
00 3003 



18* 
185 
466- 



SLHLNX 
* 



MDR«QtMDR 
QtMARiYDPl 



co) b shift / rotate mask 

BUMP_yP-Fl£LO_ 



167 
186 
ifl9 



HDR QtNDRfF 
fi^yOMl 



(HDRl ■■■■SHIFT V ROTATE COUNT 'tm 0131 
(YD) ■■« (RX> 

ID) :» (Rl» |1 



6160185 
8160186 
.81604.87 
6160188 
6160189 



A* 3*E6 
2* 7000 



0* 7B0F 



190 
191 

492 

193 
19* 



THRUD2 

.* 



BF 
LI 



6,SHIFT0 
FLRi0tO2 



ABORT IF COUNT * 



« COME HERE FROM Dl FOR SRHA« SLHAf 



6160191 
8160192 
.846519 3_ 



OC 300C 
A* 383E 
0* 756Q_ 



0* 7*A0 
A* 3C3F 



—195 SLHA_ 

196 SLHA1 
197 

-4.98 

199 
200 
201 A 



L 

BF 
1L 



HARRIS 

YO,YD,F 
L«SLHL2 

_MMi!.8iLL 



EXB 
B 



HROtHRO 
SLHL3 



tHROOO) *.$I6N BIT 



6164*19* 
6160193 

416Q196; 
8160197 
8160196 

Jil6-0l9?_ 



0* 7B1F_ 



202 * COME HERE FROM Dl FOR SRAt 

203 * 

JZQH -SLA Ll___HAfi*31 



SLA 



6160200 

6160201 

I8i£0£0i 

6160203 

616020* 
_ftl6-ft2fl3_ 



A* 3C*8 



0* 7B1F 
A* 3C3E 



205 
206 

_207_ 
208 
209 

_2.HL 



B 



SLHA1 



JL,CQBE-iiEJ-ELFR PH Dl FQR RRL« RLL» SRL_ f SL L * 



6160206 
6*60207 
-BlkOiQA 



* 
SLL 



Li 



HAR«3l 
SLHk2_ 



0* 76*0 
1C 300 A 
CC 30 0C 



211 

.212 
.£13 



« COME HERE FROM 02 FOR SLLS, 

-*■ 



SLHL* 



6160209 
6160210 

A16Q211_ 
616021* 
8160213 

_8JL6l2li_ 



21* 
213 
J16_ 



SLHLD2 L 

L 

L 



CNTRtMDR 
YOtYO»SL+CO 
JfD_tXOi_F*lR__ 



SET C FLAG 
SET CC 



0* 76*0 
18 300A 
OC 3002 






217 

216 

220 
221 
222 SL L1D2 



SLL02 



L CNTRiMDR 

L YDSQtYD,SL+CO 

L___rD 1 YOPJL 



TO INCREASE YO FXELO 



6160215 
6160216 
8160217 

SHQ^IB- 
6l60g|9 

616Q221 
6160222 
8160523 



( 



f 

.11. 

{ 



■r 
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057 
00* 



OC 20QC 
PC 300 3 
CO 0O2C 



223 
J2JL 



YOtfitF 
YDHl tYQ 



225 
226 
227 



Yp«TO •«*<»•***« 



OR IN SlW"BIT*^SET CC 



r 



05* 
Q5B 
05C 



0* 76*0 
16_3_009 
A* 3C36 



050 
OSS 



05F 
060 



04 76*5 
JJL_300A 

1* 3000 
CO 002C 



226 
229 
230 
231 
232 
_2M_ 
23* 
235 
236 



* 
RLL02 



* 

..* 

* 
SLHA02 



CNTR«HDR 

YD&9«YD»SL*CI 

SLL1D2 



INC CNTR«HDR 
JL Y 0«Y0tSL+C 



(hdr) - shift Count 

SET C 



237 

238 

J&3_ 



YD«YD,SR 
YDtYD*HR0tF*lR 



SET CC 



QS1 



OC 300C 



062 

06S 



03 FlOO 
8* 5865 



2*0 
2*1 
2*2. 
2*3 
2** 
J245. 



* COME 

* 
SRHA02 



HERE THRU DR0H2 FOR SRHA 
L YO,YO,F 



-_J36«L 



00 7000 



2*6 
2*7 
2*8 



, 065 

( ! 066 
, . , ; i Ol3L 



0* 76*0 
I* 3006 
CC SflOC 



2*9 
250 
_25JL 



* COHE 
« 

SR HL02 
SRHtt 

NLONS 



|0 J s «FFFF« 
I^REThRU 0R0H2 FOF~SRLS~» _ SrhL 



INVI QtO 

BT L«SRHL1 



L_I FLR&QtO 

L CNTRfKOR 

L YOiYDtSR*Cf*CO 

L Y0<Y0tF4-IR 



SET CC 



068 

06? 
JL6A. 



0* 76*0 
10 3C0A 
_M,3C56 



068 

o&c 

.J16JL.. 



0* 76*0 
10 5009 

_A*_acJ6_. 



252 
253 

_25*_ 
255 
256 

:2SJ 
256 
259 

_2£Q_ 



SRL02 
SRL1D2 



C«TR«HOR 
YD*QfYG*SR*CO 
SLUPJi 



261 

262 
.261, 



RRL02 



CNTR:»MQR 
YDSQtYO«SR*CI 
JSLL152 



06F 
O&F 
0*0— 

on 

072 
_JLT3__ 



n5 78*5 
i2* 78»C 
_Al.i*M 
10 3000 
OU D020 
2* 7000 



261 
265 

-266- 
267 
2&S 

LitSL 



* 

* COME 

JL 



HERE THRU DR0M2 FOR SRA 



SRA02 



DEC 
L 
J1£L_ 



270 
271 
1U 
273 
27* 
J27JL 



L 

LI- 



RDRtMDR, 
«Ofi»WQR*f 

__6xSRLi02___ 

. YD4Q«YD»SR 

YOiYDfHRO 

..-FLRjOiPg 



CRDR1 «; SHIFT CgUNT •*•■! C8.H0 1 

feft DO LAST SHIFT 2 "i._ : :'_ 

SHIFT RI6HT Rl A R~l*l ONCE 
OR IN SI6N BIT 
J,PJN^WRUJ2 __ 



0?* 

075 

J)7£_ 



0* 76*0 
Itt 3000 

-1#_30QA_ 



276 
277 

27A. 



js ^ 

8LAD2 



61(022* 
3160225 

6160229 
8160230 
8160231 
8160232 
8l$Q233 

_»i60l3*_ 
8160235 
8160236 
8160237 
6160238 
6100239 
61682*0 
6160241 
81602*2 

_31f02*3^ 
61602** 
816S2*8 
AlfiOi* 6 - 
61602*7 
61602*8 

_8 1*02*9. 
61662S0 
8160251 

_§li0£i2_ 



8160253 
616025* 
J16Q_255_ 



iieogsr 



8160859 
8160260 

81£d2&8 

_.ii6jg6* 



8160265 
8160&66 

&i6-fle6?_. 

8160263' 
61602&9 

: *ifci&2*«- 

8160271 
6160272 
6160273 



s! h 



CNTRiHDR 

yDAU.YOtSL 

YDia^YL.SL^CO 



SET C 



. il6027d 

ftifit«e7«-.. 

61662V7 
£160278 

_.. 816Q87?. 



..jr 



' :: ';.r- 



■-.»■.'«./'*•' 



<V«^~. 



: ''-^*^VYife~>7 



-1 
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077 



10 3000 

-AA-acat- 



279 

-284- 



079 



07P 
07C 
07Q 



07E 



07F 



_afiJl 



081 

082 

-OBJL 



08<f 
087 



088 

089_ 



08« 



AH 3EA5 



ljicicl 

04 6640 
1)4 7AH0 
20 7l02_ 



281 
282 
-263 
284 
265 
286 
267 
288 
-269- 
290 
291 
-292_ 



Y08fitY0iSR 
-SUJL02 



* COME HERE THRU DROMl FOR I LE»CE,AE,$E»HE«0E 

* - ■- l-LQAitt*Aji»£IUMIlAOa 

• 

FRX 8 FRXOl 

_.„* 

* COME HERE THRU OROHl FOR I STE,STD 
* 

__J5IE*£ID BF AJ40Q.SIENX 

A MDRtQ.MDR 



81&0280 
-8160261- 
63602*2 
8160285 
-A16028iL. 
6160285 
6160266 
816Q267 
616C288 
6160269 
aifiOi-SP 



STENX 



L 
LI 



A4 3E51 



293 
294 
295 



mar,mdr 

JSLi2.t02__ 



{MAR) s EFFECTIVE 2ND OPERAND 



* COME HERE FOR ATLtABL (01) 

J*. ' 



296 
297 
298 



B 



ATLABLOl 



A4 3E60 



299 

300 

-30X. 



ATLABL 
* 

» COME HERE FOR R1L±1 31 I011_ 

* 

RTLRBL B RTLRBLDl 



6160291 

6160292 

JU602i3_ 

6160294 
616029$ 

-A16029Jl 
6160297 
6160296 

_61£Q299_ 



6160300 
6160301 



QQ 300Q. 



OC 7lFF 

IE 5020 

-A4__3D£a_ 



04 7A20 
04 3800 
fcQ_2Mfl 

C4 7C00 



302 * COME HERE THRU DR0M2 

303 * 

.304 SINI— . -L Oj-TD. 

305 LI YD,iFFi 

306 N YD,YD,MR0tSL 
-307 a... _ SINT1 

308 * 

309 * COME HERE THRU D2 FOR 1 STH 
-310 * _ . 

311 STH L HARtHRO 

312 L HDR,YD 

313 JlIH2 J JWUHW. 

314 L FLRtPSW«IR 

315 * 

316 * 



-oxquaiuEl- 



$AyE YD I n q. 

CMR01 = 2ND OPERAND s DEV ADR 
(YD) e 2 X OEV ADR 



CHAR) -•■ EFFCTIVE 2ND OPERAND 

(HOR) = CB1J 

HR1T£_HW TO ^EBQBX 



64 58HE 
A4 3CJ9 



317 
318 

-519 



* 
AHH 



C2 502C 



320 
321 
_322- 
323 
324 

_32S_ 



HOR»YDtHOR»F*CO 
BD2. ._ 



SET FLAGS 



* COME HERE THRU 0R0M2 

* 

THl ~n"~" 

* 

_sl : 



QtYDiHRO«F+IR 



nB B A4 3E8B 



326 * COME HERE THRU D2 FOR t LMO 

327 * 

-321 LHP_ B L HP02 



08C 24 7430 



329 
330 
>3£L 



■■* COME THER THRU OROHl FOR LIS* AIS X SIS 

i*__J I' ; ■_ 



332 
333 



IMM 

* 



MR0iYSI«02 



-*-CQ^-J£REJEORjiCHR__l^^^ 



8160303 
6160304 

JM6Q305. 
6160306 
6160507 

-6160308 
8160309 
6160310 

-6160311- 
616QS12 
6160313 

-8160314- 
6160315 
8160316 

_616Q31I_ 
6160318 
6H0?19 

_6l£Q32<L 
6160321 
6*60322 

-61 65 323. 
8160324 
616032& 
.8168326- 
8160327 

8160328 
_8i6Q32?_ 

6160330 
6164331 

-6U$JS2..- 
6160533 
816033* 
81^0335 



_i 



( 

( 

• 111 

( 
( 
( 

( 
( 
( 
( 
( 
( 

( 

( 
c 
( 
( 
( 
c 
c 
c 
c 
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PAGE 



335 
336 



* 
ACH 



QBZ 



08F 



CC 502F 



0* TCOO 



337 

338 

_l33S_ 

340 

342 
343 
344 
34 5 



FLFUPSW 



GET OLD CC IN FLR 



* COMMON AHR 1011 3 AH* AHIt AIS 402) 

-* 



6160336 
616033? 

mm* 

61S&339 

8i£0jM 



YD * YD » MRO »CI4C0*F*IR 



AHR 

* CQME HERE- FQR SCHR ( 01) 3 SCH ( D2 ) 

* 

SCH L FLR,PSW 



GET OLD CC IN fLR 



_Qf.O 



CC 0Q2F 



346 * C0MM0N~SHR <D1) 3 SH, SHI, SIS (02) 

347 * .- • 
54 8 SHR S YDtYDtHROtCX *CO»F»lR 



8160341 
6160342 
8160343 
8JL60344 
$160345 

liM£4A 



816034? 
8160346 
6160349 



091 



A4 3E91 



349 
350 

£31: 



■■* COME HERE THRU D2 FOR A LME 

; *_ ' 



6160350 
616Q3SV 

-sissssa 



352 
353 

354 



LME 

* 



092 



CE 502C 



JJ93. 



CD D02C 



355 
3S6 

3§7_ 
358 
359 



B LKE02 
* COMMON F OR NHR (01) 3 NH, NHl (D2j_ 
YDtYOtHR6»F*lR 



N 



* 
NHR 

_* 

* COMMON OHR (01) 3 OH, OHI (02) 

#- 

OHR 0. YP_ ilP tMR OiF* I R 



8160353 
8160354 
8160355 
~ei603S6 
81603ST 
616 0353 



C?«l 



CF 502C 



361 
362 

365 
366 



* COMMON XHR (Dl) 2 XH, XHZ (021 

_* 



095 



CC T02C 



367 

366 

JftL 



XHR X YD,YD«HR0»F4-IR 

_«^OMMON_LHR_ JD1I _*J^ JLHI#JLlS_i02 L 

■*■ 

LHR L YD«HR0»F+IR 



_0Jfc CC F£3C 



370 
371 
372L 



* 
LC£_ 



T CMP Y D« YSItF*IR 



8160359 
8160360 

_816036l 
6160362 
8160363 

__6i6_0M* 
6160365 
8160366 
8160567 

$160366 
8160369 

8160571 

6160372 

_C1603J3_ 



097 
093 



03 502C 
£4 3ADC 



373 

■374' 

Jff.8_ 

3?6 

377 



* COMMON CHR (01) 3 CH, CKI (02) 

* _. 



CHR 



X 
8T 



a»YO«MR0*F 
L, DIFFER 



. .099. 



ClLflQ2£_ 



379 * COMMON ""CLHR (OU * CLMt CLHI 102) 
>380 * 
.381 CLHfi £ 0i3Qil!l&lU£fi±£»Ift 

382 * 



ei60i!?s : 

. &16Q3.1* 

COMPARE SIGNS OF BOTH OPERANOs 816037? 
IF DIFFERENT, GO TO OlFFER 6160373 

jB.lftO.32? 



363 

_3£4_ 



09* 



A4 5£9A 



* COME HERE THRU 02 FOR * STMD 

■* _ 

;STM0 

* 



B 



SYM0D2 



385 

366 . 

.._-MT___i# _s_. 

368 * 

339 * 

390 *_ILMGAL INSTRUCT iOft OPCODE OETECTEQ 



H&osso 

-'4*£G8&1 

6160363 
816038^ 

J&1C.Q36? 

^$3058& 
8UU36/ 

ei6.u$ea ... - 

eifcOS89 
6S 60390 
8H03B1 



l l 



i 






( 
r 
c 
( 
c 
( 
( 
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-aa&- 



o*c 

890 



09E 



_02E: 



OAO 
OA1 



OAg 



OAa 



0A4 
OAB 



0*6 



0A8 

0A9 

jiaa_ 



0*5 



OAC 



iM9l 



OAE 



05 7215- 



04 7B30 
A4 3F21 



391 

-332- 



393 

39* 

-345- 



* 
-ILEfi- 



-DEC LOiULOX- 



B 



MAR^lLGPSy 
6ENSWP 



-OECREfi£N.t-LftC .. Etf_i. 
SWAP PSW 



A4. 3E9E 



396 
397 
398 
399 
*0Q 

-401- 
402 
403 

Jt0*L 



: STME 



QC 70 1 Q. 



04 7220 
C4 7C00 



405 
406 
407 



406 
409 
-410. 



* COME HERE THRU 02 FOR 

* 

STflE B STHED2 

■ « 
* 



* RR * RS BRANCHES 

* 
_* 

* COMMON BALR (Dl) 3 8AL (02) 
* 

-BALfi L YJUlOC- 



8160392 
4i*Q333_ 
0160394 
6160895 
-6JAQ39&_ 



BRANCH 
NOB 
* 



LOC*MR0 
FLR«PSU,IR 



-tXH) •■*-. INCREHKWTEtLUtC- 



_ft4_JCAjL 



C4 7COO 



A4 5CA0 

-ca_.zcjia 



411 
412 
413 



414 
415 
416 
417 
418 

jua.. 



420 

421 

-422- 



* COMMON BTCR (01) » BTC <D2) 

* 

BTCR Bl MS K. BRAN CH _ 

L FLR«PSW.IR 

* 
_*j:0MM0fcl_BF-£fi_U)lJ _3_JBFC__1D2 1__ 

* 

BFCR BF MSK .BRANCH 
L ELRtfStf tlfi 

* 

* 



6160397 
6160398 
8160399 
8160400 
616040* 

-6160402- 
8160403 
8160404 
8160405-. 
6160406 
6160407 

.M6ft4D6_ 
6160409 
6160410 

JBl60.ftli_ 
6160412 
8160413 

JLi£0i£l4 



423 
424 



-JjLJSHQRlL-BfiANCiiES, 

* 



8160415 
6160416 

JB1 $0.411.7. 
8160416 
8160419 

-6160420- 
8160421 
8160422 

JL16Q423_ 



84 5CA9 
-CJLJCflQ 



M2S *_£01U1D1L FOR BT Bft. BTFR I Oil 

426 * 

427 BTS BT MSK.SHORTB 
J126 L —-FUUPSiLilR 



IF ANY CONDITION TRUE, BRANCH 



84 5CA1 
0$ 72io 
00 7030 



429 
-430 
JIM 



20 6030 



432 

433 

_k34. 

435 

.436 



* COMMON FOR BFBSi BFFS (Dl) 



BFS 

SHORTB 



BT 
DEC 

_L _ 
A 



MSK 1 NOB 
LOCfLOC 

Qj.TSl 

0«0»YSI»D2 



IF ANY CONDITION TRUE, DON'T BRANCH 
DECREMENT LOC By 2 



"fdl 3 DISPLACEMENT IN 1. « OF- BYTES 



01 2000 



438 

439 

-4JUL 



JLJimZ' HERE _iMRjj QR0M2 FOR BTB St BFBs 



* 
BKWORD 



TCMP Q«Q 



GET TWO'S COMPLEMENT 



~0JSl££*O_ 



C4 7CO0 



441 * COME> HERE? THRU DROM2 FOR BTFSiBFFS "' " ~~ r ~ ~ ' 

442 * 



444 
443 



FLR»PSW|IR 



6160424 
616042S 

6160427 
8160426 

-.6160429- 
6160430 
8160431 

Ji.l60Jt3^ 
6160433 
8160434 

_ 61 6 0435- 
616043& 

8i60if3? 

8160439 
8160440 

•'6ue4«i2- 

-6160443 



826Q445 

6160446 

— Si G 04*7. 



~T 



MODEL 8/16 HICR0PR06RAH 05-068R00A13 

447 
_44JL 



PASE 



* BRANCH ON INOEX INSTRUCTIONS 



1 1 i 



W9 
450 

_Jtfil. 



(. 

( 
ill 

f 



( 



c I 
i in L 

c 



( 



OAF 

090 



0B2 
J&3_ 



01 5025 
A4 3CB2 



_0JLQO2A 

84 1CB4 
04 7240 



OB* 



C4 7C00 



0B5 



04 74C0 



GB& 



OC 7Q20 



05ft 



C4 ?coo 



0B9 0« 5SFF 

AM M_JtiEF_ 

035 02 60C0 
08C C5 642E 



:M_3M0_ 



OBE 
OBF 



04 78A0 
A4 3C86 



„nrjj BiL-iaao. 

OCl 04 7B01 

OCS 04 3t00 

QC3 _ _ 04_ 7BA0 

OtS 2G 7£40 



; Lfcjii-i — , -. 



0C6 



2C 70A0 




452 
453 
4.54 
455 
456 

_A57_ 
458 
459 
_4_6Q 
461 
432 

Jl£3_ 



•CORE HERE THRU BR0M2 

_* 

BXH S 



QtMRO~tYDtJAMCIftCb~ 
BX1 



* COHE HERE THRU D&0H2 

BXLE S GfY_0!«R0_tCO 

* 

BX1 BT C,BXNOB 

L_ LOCtHDR 

BXNOB L FLRiPSW«IR 

■•* 

■* 



CO) s DECREMENTED INDEX - L&RIT - 1 



_L5>) .^-kJMT - I NCREMENT ED INDEX, 



464 
465 
466 
467 
468 

_46S 
470 
471 

JfcTA 



* BYTE HANDLING INSTRUCTIONS 

* 



473 
414 

475 . 



* COKE HERE THRU 0R0M2 FOR LB 

_* . 

LB L MROtHDRiCS 

* 

jg_COHE HE RE TH RU 0R0H1 .FOgJLJBR. 
■ *■ 
LBR L YD.RRO 

NI YDtYD>«FF« 



(HRO 7115) = BYTE TO BE LOADED 



476 
477 
47 8 
479 

480 
JLS1_ 



FLR«PSW.IR 



ISOLATE BYTE' 



» COHE HERE THRU 0R0M2 



CLB 



NI 
JUL 



482 

483 

_4j64. 



HR0«YD,«FF» 

■PxlBFJ. 



(HRO) a LB BYT§ OF lit OPERAND 



Q t Q,MDR,CS~ 
MR0«MR0«QtF+CO*IR 



CO) * LS BYTE OF 2ND OPERAND 
SET CC 



485 



Ml— 

488 

469 
_4?0 

491 
>4S2 

_-ftsa._. 

4S4 
495 
£96_ 
497 

,-498 
JL99__ 

600 

501 
..Mi._ 



* COME; HERE THRU 0ROK2 

■* 

STB _J^ BftOilOL- 

EXB RDR,HR0 
B STH2 



8160448 
1&I&0450 

JIAM452. 






.L_. 

LI 

L 

EXB 



_«PBjlHR0_ 



HAR«1 

MROtYD 

MORtHRO 



_JftBg* » SEC OND OPERANO 

(MAR) » ODD 



C "y$"VhdTr.»d2 



(HRO) » 1ST OPERAND 
SET LS BVTE FROM 1ST _OPERANC_ 
"'«l8WUcl r l6N~irEAO:c*hRU.'.DROKa-' 



6160453 
6160451 
6160455 
8160456 
8160457 
6160456 
8160459 
6160460 
_8l6_046l 
8| 60462 
8160463 



1X( 



6160465 
8160466 
8160467 



6160468 
6160469 
_8M<3410. 



11 



6160471 
8160472 
_«1^04I3_ 

8H047* 
816S475 

616047& 



A* 



8160477 

8160476 
8160479 



* 
EXBR 



EXB YDtttR0«D2 



IR THRU DROM2 



8160480 
61£0431 

M&M£2_ 
8160483 

1160484 

_H 6.0485 _ 

81^0486 

81&04&7 

8160489 
8160490 

_*U.04.fl. 
•616^492 
8160495 
6 160 494 
6160493 
616C496 
„§160t}97_ 

83^.0499 

6if0&U 

6J605G2 
8160E03 



J: 



:.JRi •:.'..:*/. J*'.: 



< 
( 

( 

. . . i 
c 

c 

c 

( 

( 
( 
( 

( 

( 
i 

c 
c 
c 
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SOS * 

. s&k <l 
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0C6 
0C7 
QC8 
0C9 



-0CA_ 



OCB 
QCt 



OCE 
OCF 



onn 



001 
002 

_0Q3_ 



007 



*opg 



009 



34 1CA1 
45 7425 
04 6A5Q 
2C 70*2 



OH 36Q2 



65 7425 
6% ICAl 
iO 



04 3400 
A4 3F2C 



04 74JHL 



OC 7020 
04 4000 
-A4_3E3JL 



004 04 703C 

005 $4 3446 
0Q6- CC 3Q0C 



OC 7071 



04 8E01 



20 7100 



505 
506 
507. 
506 
509 
510 
511 
512 
515 
514 
515 
516- 
517 
518 
_513- 



6160504 
.6160504- 



COHE HERE THRU DRQH2~. 



LH 



BT 

DEC 

A 

L 



CiNOB 

MRQ|MRQ»HR 
HAR»Q,HAR 
YDPliHDR«D2 



DECREMENT COUNT 

LOAD GENERAL REGISTER 



520 
521 

-522_ 
523 
524 

_525_ 



* COME HERE THRU DR0H2 

* 

SIM I MDRaYORI 

DEC HROiHRQ»HU 

BT C,NOB 

A HARjOiHjlRiM 

* 

* COHE HERE THRU DR0I"2 FOR LPSU 

_ jj^jfQ ; yd 

B LPSW1 



STORE GENERAL REGISTER INTO' HEHOftf 
INCREMENT WAR. LOOP T HRU D2 ; 



LPSU 



SAVE YD IN HRO 



616050* 
61,60507 

__6160506_ 
6160509 
6160510 
0160511 
6160512 
0160513 

-_6160514 

6160515 
6160516 

_ -6160517 .__ 
6160516 
6160619 
_fll6652P__ 
6160521 
6160522 
-616Q523 



526 * COHE HERE THRU DROMl FOR EPSR 

527 * 

-526 EPSR I -MRQjP-Sl 

529 L YD i HRO 

530 L PSWfYS 
1531 Jl ^EESRl-. 



tYD| « OLD PSM 
NEW PSW 



532 
533 
_534- 
535 
536 
537 



* 
* 
A SrtQrtI 

* 



538 
539 
-54JL 



8160524 
6160525 

-616fl526„ 
8160527 
8160528 

_6 16 05 29. 
6160530 
8160531 

.8160532 
8160533 
8160534 
8160533. 
8160536 
6160537 

jfil£05£d- 



541 
542. 



* COMMON FOR SRLSt SLLS COD 

_* , 

SLLS L M>R,Y$X,F 

BT GiTHRUOa 
JL -YJDjIDjftlR 



(hdri ■»• shift count 
abor t if count is zero 



544 
545 
_5_4£- 



6160539 
8160540 
_Bl605ftl- 
61603^2 
8160543 



» RR TYPE I/O INST RUCT IONS 



547 
546 
-549. 



550 
551 
_552_ 
553 
554 

556 
557 

-S5JL 



♦ COHE HERE THRU DROHl FOR A IR 

* 
AIR 



8160945 
6160546 
8L60547_ 
6160546 

6U0550 



ACK YD 



GET INTERRUPTING OEV ADR IN Rl 



* COHKON FOR. RDR, WDR, RHRi WHR« SSR, -OCR 

.:*''■:. 

_JQBB '.' l4QR___ YD_i:__ ADDRESS THE- DEVICE 

LI Q,0,D2 (Q~) s b 



8160551 
6160552 

616055? 
81£0i;54 
6160&5* 

.fijM^a*. 

8160557 
8160558 



RODEL 8/16 MICROPR06RAH 05-068ROOA13 
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559 
560 



* BLOCK I/O 



MIC 



( 

t 

( 
- I .1 

( 



0DA 



A4 3EDF~ 



( L 


( 


00B 


AH 3EO0 


' i. 


ODC 


A* 3E32 


if* 

( 


000 


A4 3E48 



561 

562 

564 
565 
566 
567 
568 



* COME HERE FOR RBR« W8R 

*_ _ . -- 

RBRWBR B RBRWBR01 
* 

* - 

* COME HERE THRU 0R0H1 FOR DHR I THRU DRQH2 FqR OH 

_* , 

B DHR1 



570 DHR 

571 * 

572 *_COHE HERE T HRU QR0K1 FOR HH Rt THRU QRQH2 FQR HH 

573 * 

57*1 HHR B RHRi 

WTfg « •■:' 

576 ^MHE~TiERE'THRU OROHl FOR HflORl^HRU 6R"6fi2 FOR HHF 

577 * 

578 MHUR B MHURl 



ODE 



A4 3EC9 



579 

580 
3&L 



* COHE HERE THRU Dl FOR * FXRiFXOR 

* 



582 
583 
584 



FXR 

* 



00F1 



A4 3ECD 



§85 
566 

_5J7_. 



B FXRDl 
» ._COHE HERE THRU Dl FOR I FLRtF LOR 
FLR01 



8166560 

JI160561_ 
8|e0562 
8180563 

_61605§4 
8180565 
6160586 
8160567 
8160566 
6160569 

_6160570_ 
8160571 
6160572 

_8160573 

616057* 
8168575 
_6_160576 
&teWiT~ 
8160578 
8160579 
8160360 
6160581 
6i|6582 
8160583 
8160584 
6160585 



-* 
FLR 

■* 



B 



588 * COME HERE THRU 01 FOR T~LER i ATrTSErTmIR t OW 
569 * | LDR * ADR « SDR* NOR i DDR 

590 ♦ 



0E0 



A4 3EC6 



521 
592 

593 



FRR 

•» 



B 



FfcROl 



* COM E nLnZ THR U u l FOR : CER t COR 



0E1 



At 3E8E 



594 

595 

J5.S4. 



._fl£2. 



..AS-3£|3_ 



857 

^99_ 



B 



B 



CERD1 



CER 

_* 

* 'COME : HERE THRU DK0K2 FOR 8TE 
* 

_SI£__ 



..STEM 



OF' 



a% *EAF 





< 














< 






0E*l 
QE5 


OH 
CO 


7EC4 
£00Q 






"■■£. 


... 






0E6~ 

0E7 

0JC.8 


oc 

OE 


3600 
7110 
306C 


^ 


( 








.:. ., .'... 




'£P 




W*" 


<h(iS:»**i'«* .*-.*».; 


•«» •»•(*. ' '-I 





600 * 

601 * COME HERE THRU DROH2 FOR STD 

_j602 * -.-- 

$03 STD « ST002 

" 604 '* 
.605 * COKE HEBE J'HRy QHQRZ _ .._._. 

606 * 

607 WD WD MDR,CS 
60S L_ _ CiCjtli* 



WRITE A BTTE 



£09 •* 

,6i0 * SHIFT Cmtil FOUND TO BE ZERO 

_: £ii « i;_ __ 

612 8HIFT0 I HDRtYO 

613 Li TO, 16 

6J_4 N YD t YO»MAR»F 



. i :■** *» '•> .'**« V, ■! frff .J 



SAVE YD IN RDR 
SEE JFtON6 SHIFTS 



8160566 
8160587 

_61603&:8_ 
6160B89 
8160590 

_8J6G5Ji 
61805$^ 
6160&93 
816039* 
61605S5 
6160596 
8160597 
SI60590 
.6I66S59 

6160601 
8160602 
616.0603 
6160604 
8160605 
6l^0$06 
6160607 
6160606 
8160609 
8168C10 

ftieosii 
_aiftf,i2 

8160613 
61 so a 4 

8160615 



__ 



MODEL 8/16 MICROPROGRAM 03-068R00A13 



PA6E 12 



QE9 
-OEA- 



OEB 
OEC 



-_OED 
OEE 
OEF 
OFJL 



OF1 
OF2 
QF3 



OF«f 
OF3 



0F6 
0F7 
O Ffi 



0F9 
OFA 



OFB 
QFC 



OC 7040 

Q<t 7D00 
A4 3CS6 



DH 7820 
0* 7694 
64 7B96 
-Q&-.2AQ1L.. 



615 
-61& 



L 
-BEL 



YD»MDR 
__UNLQJ_IiL 



RESTORE YD 



64 7B98 

04 7810 

-6A..IB9A 



00 7460 
40 602 



617 

618 
—619 

620 
621 
622 
623 
624 
625 
626 
627 
__£20. 
629 
630 
651- 



LI 

B 



fLR.O 
SLL102 



YESt CLEAR FLR 
GO SET CC 



* ROUTINE FOR SVC 

* 

SVCD2 



(02) 



04 6B9C 
04 7040 
J__L.200Q 



632 
633 
_63_L 



04 7240 
C4 7C00 



635 
636 
-£31_ 



L HDRtMRQ 

LI MAR«»94t 

LI HARi»96t,MW 

X JU-JLtf-Stt 

LI MARi*98»,MW 

L MOR.LOC 

_UI.. -_.HAB.iiaAUM.W_ 

L HRO&Q.YOI 

. J_ QiQ«MRQ.MR_ 

AI MAR,Q,*9C» 

L PSW,MpR 
A. fti.O-_HK_..' 

L LOCtMDR 

L FLR*PSWtlR 



(MDR) = SECOND OPERAND 
WRITE IT 8 X#94« 



WRITE OLD PSW 3 X«96« 
WRI TE OLD L OC a . X__?8 •_ 

_JtEAO_l_J_J---E-SW FRoJ_U___f A_L 



(MAR) = '9C« + 2(YDI) 
NEW PSW 



NEW LOC 



04 7000 
J_0_2Q__0. 



638 
639 
_&«_Q__ 



FINISH 
TERMIM 



LI 



FLRtO 



6160616 
-MULfilZ.. 
8160616 
6160619 
6160620- 
8160621 
8160622 
J16Q623 
8160624 
6160625 

__SJL6.Q6J-6 
6160627 

6160626 
J160629 
6160630 
6160631 

_816J_61*L 
8160633 
6160634 

_8lfca635_ 
6160636 
6160637 

_1160638. 
6160639 
81606H0 

_8JL6J16_>1- 
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; r 



< i 

L 
( 

. . . t •- 

( 

r 
< ' i 



r 
< I- 



0F0 



100 

1.Q.L 



102 

JJL5_ 



6*2 

J&43- 



0R6 



•100' 



00 7102 
8* EFOO 



10* 

1C5 

_10i_ 



107 
1G6 

JOX 
lOA 

108 

JLOA 
10D 



Of 782* 
ft* 7B26 
Q* 70*1 
t** 750F 
04 72*0 
0* 7B22 
*0 2000 

_0*_7A*Q 
1*5 7*25 
OC 70*2 

J)*_6A50 
A*" 100A 



6** 
6*5 

__6A6 

6*7 
6*8 

6*?... 

650 

651 

__6§2 
653 
65* 

__655 
656 
657 
653 



* ON POWER UP, 

* 



»100 f IS JAMMED INTO RAR 



81606*3 

81606**, 

$1606*5 

81606*6 

81606*7 



-A I 



* 
PURUP 



LI 
3t 



Q*2 
HWtALOl 



«HW* ACTIVE ON POWER UP IF 
ALO IS IN THE SYSTEM 



* A L0 IS NOT ROOKED UP IN THE. St STEM 

KAR«APSW 

MARjALpCHR 

~PSW , H6R « CY08SWA 
HR0,15tHR 
LOCtMOR 



659 
660 
661 
662 
663 
66* 
665 
666 
667 



LDRE6 



LI 
LI 

L 
LI 
_L 

LI 

L 
L 

"DEC 
L 

BF 



LOAD~PSU7 CLEAiTTd FIELD 
LOAD LGC_ 



MARtPNTR 
Q,OtMR 
JSARjMDR 
HROfMO*HR 
YDP1»MDR 
MAR «8* MAR 

~c'»ldRe~g 



LOAD GENERAL REGISTER 

INCREMENT MAR By 2 

LOOF TltX At-r REGISTERS ARE LOADED 



t JLQAD DOUBLE PRECISION FjMWiBj!0WJj^l3l^^JL^»!T^.. 



10E 



11" 
111 
.112. 
113 
11* 
.115_ 



A* 7919 
5*_J5lF 
0* 7*A7 
0* 7*27 
0* 753E 
4* 6AS0 
0* 78*7 
0* 78*7 



668 
669 
670 
671 
672 
673 



116 
117 

.U.9. 



119 
11A 

_119- 

lK 

11D 
.JL1I.._ 

iiF 

120 

_l?l_ 
122 
l£3 



05 6*2A 
A* 1013 
0* 7*71 



A* 7525 
qh 7a72 

0*_2* A 7_ 
fl* 7*27 

_O*_i6^0-: 
** 6A50 
0* 76*7 

0*_I8*Z 
OS 6*2A 
A* 101F 
J&5„5*Ii_ 



125 



0* 7501 
0* 7E2I 



67* 
675 
676 
677 
678 
679 
680 
661 
. 662 ... 
683 
664 
685 
686 
■68V 
_6S.§_ 
669 
690 
691 
692 

sn 

695 
696 

697 



ldoouble 



L 

kl_ 
A 

L 

t _ 
S 

BF 
ACK 



* LOAD SINGLE 

* _ .._ 

PURUP2 BF 

Li 

EXB_ 
L 
LI 
_U 
LDSIN6LE A 
L 

L __ 

S 
BF 

_J£K_ 



BF DPFP«PHRUP2 

LI __MRfl_»*7F_* 

EXB HRO.KRO.FLTPT 

MR0«MR0,FLTPT 

MR0»62 



BRANCH IF NOT EQUIPPED 



SET UP DF-CODE FOR 
•LMO 1 IN FPP = •7F00» 



MARtQiMARiMR 

MDR,ROR,FLTPT 

HORROR, FLTPT 



HR0»MR0»a*C0 
C .LDOOUBLE 
MRO 



SEND 16-BIT DATA TO FPP FOR OOUBLE 

PRECISION FLOATING POINT REGIST ER _ 

DECREKENirC0UNT~BY 2 

LOOP TILL RES 1* IS SET UP 

OUKMY ACKNOLEDSE _FOR_FPP_TO_l5tE 



PRECISION FLOATING POlN? REGISTERS, IF EQUIPPED 



SPFPtPyRUP3 

MR0«MR0,FLTPT 
MRO*MR0tFLTPT 

RABiO . 

marYo«mar«hr 

KDR.MDRtFLTPT 
MORiMDRjFLTlPT^ 
~HR0tNHQ«Q«C0 
CiLDSlNCLE 

Rrio _ 



branch if not' equipped 

set up op-code for _ 
•lme* in fpp «■ *720q« 



81606*8 
81606*9 
8160650 
8160651 
8160652 
J160653 
816065* 
8160655 
8160656 
8160657 
8160658 
8160659 
8T60660 
8160661 
8160662 
8168663 
816066* 
6160665 
8160666 
8160667 
8160668 
8160669 
8160670 
8J60671_ 
8160672 
8160673 
_816067*_ 
616067$ 
8160676 
_8i6Q6?7 
8160678 
8160679 
816066Q 

8160632 
_8160&JS 



__H 



SEND 16-BIT DATA TO FPP FOR SINGLE 
PKECjS!pN_R.pA2Jy!!6_P0^^ 

LOOP TILL RE6 1* IS" SET Up 
_DUMiiT_ACKNPirED€£l^R II? J®- * t5LC - - 



* 
PWRUP3 



LI 

ADR 



HR0< 
MRO 



ADDRESS THEJDXSPL AX MNEL. 



816066* 
8160685 
8160686 
6160687 
81*06*8 
_8i6C68? 
8160690 
8160691 
8160692 
8160693 
8i6a6S* 

_Sl606-?9 
6160696 
8160697 
8160696 
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127 
-128_ 



0* 7B20 
JUL_3i)M- 



698 
.699_ 



LI 
-L_ 



129 
--12JL. 



C 

c 
( 
( 
c 
( 
( 
( 

\L 

r 

c ! 

. L 



12B 
-12C- 



120 
12E 



04 7C40 
84 212C 



84 6079 



-04-7410 
04 7945 
04 7BO0 



12F 

130 

-13X 



132 
133 



04 7E24 
04 7EA4 
_Q4.J7£54 
04 7E04 
04 7£44 



700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
-711 
712 
713 

_7-14 
715 
716 

J17_ 
718 
719 



MAR,»20« 



-SAVE_ID_lN_fl_EOR_itH£. 



L 
BT 



FLRtMDR 
V+G+L»L0C01S 



(FLR) « SAVED DISPLAY STATUS 0:3 
_IE_MAS. NOT..IN .Ru«L MODE * DISPLAY LQc 



* DISPLAY PANEL WAS IN RUN MODE 
ARST*MMF 



* 
LOCDIS 

HARO 

..* 

OUTDIS 



BT 

L 

LI 

LI 

WD 
WD 
WO 
WD 
WD 



HRO.LOC 

MDR«»45» 

MARtO 

MRQ 
MR0*CS 

MAR 

HAR»CS 
MDR 



IF PROCESSOR IS EQUIPPED WITH AN 
AUTO-RESTANT OPTlONt DO MHF PSW SWAP 
.DiSPLA.Y__LQC JfiLDl.J D2. __ 
INDICATE FN 5 

display o in D3 4 04 



Dl 



* UN-INTERRUPTABLE IDLE LOOP 



134 

135 

-136_ 



00 2001 

00 3001 

_a4_ADJ£. 



137 



138 
139 
4JA_ 



13B 
13C 
13D 
13E 
13F 
1, 40 



A4 F536 



04 7B24 
04 7800 
_64_7B26. 
04 7810 
64 7B22 
44-750F 
04 7A**i 
00 7102 
Q4 3802 




65 7425 
04 6A50 
A4 1D4Q 



A4 794D 
04 757E 
4 74 A7 
04 7427 
04 753E 



04 7871 
64 6A50 

05 642A 



721 
722 
-723 
724 
725 

-726 
727 
728 
.729 
730 
731 
732 
733 
734 
735 
736 
737 

_738_ 
739 
740 

„74 % 
742 
74a 

_74_4_ 
745 
746 

_747 _ 
746 
749 

■J&Q.... 
751 
752 
753 



IDLE 
IDLEl 



L 

L 

BT 

BF 



QtOtCYDSSWA 
QtYDfCYDiSWA 
CATNiIOLE)L_ 
PPFilDLEl 



* (MRO 8tl5) 
D2 = (MRO 017) 
D3 * 1HA_R-8_«15); 
Di» s (MAR 017) 
D5 = (MDR 8U5) 



SAVE YO IN Q, WAIT light on 



* 

_* 

* 

♦ POWER IS GOING DOWN 

«- . 

PWRDWN LI 

L 

LI 

L 

LI 
. LT 

L 

LI 
SAVREG __L 

DEC 

A 

BF 



HAR»APSW 
MDR t PSW 

WARfALQCtHW 

HORtLOC 

MAR«PNTR*MW 

MR0»15,MR 

HAR«HDR«CYDiSwA 

Q*2 

HDR,YDP1 

MR0»MR0,MW 

flAK.GiHAR 

C, SAVREG 



-SAVE ..CURRENT J>SH _ 

SAVE CURRENT LOC 

( MAR 1 i'Ti rRE6I8fi:l~SAVE~ AREA START 



SAVE GENERAL REGISTER 
JLOOP TILL ALL RE6ISTERS ARE SAVED 



* SAVE DOUBLE PRECISION FLOATING POINT REGISTERS, IF EQUIPPED 

._* _ 

"BRANCH i~F N6t~EQUippED 



BF 
LI 
EXB 
L 
LI 
* _ 

stdoUble ack 

A 

s 



0PFPiPWRDWN2 
MR0i»7£« 

hr0*mr0,fltpt 
mro,mr6Vfltpt 

KR0«62 

~HDR~~ 

MAR«QtKAR«HW 
MROiMROiOjCO 



-SETJUP OP-CODE FOR 

♦Sftf6» IN fPP ' =» »7E0O» 



GFT 16-BIT DATA FROM yp> FOR DOUBLE 7 
PRECISION FLOATING POINT REGISTER 



8160699 

8160.70 Q 

8160701 
8160702 

.8160703 
8160704 
8160705 
8160706 
8160707 
8160708 

-8160709 
6I6O7IO 
8160711 
8160712 
8160713 
8160714 
616Q715 
8160716 
8160717 
... 8160716- 
8160719 
8160720 
_ 8160721 
8160722 
8160723 
-8JL60724. 
8160725 

816072& 

—8160727 
8160728 
8160729 

—8160735- 
6160731 
8160732 
_ftl6Q733_ 
8160734 
8160735 
8160736 
6160737 
6160738 

-6-160 739 
6160740 
8160741 

__81607*»2 
8160743 
8H0744 

_..8160745- 
8160746 
8160747 

_8160748_ 
8160749 
6160730 
81S0751 
8160752 
8160753 
8160754 



I f 



MODEL 9/16 MICROPROGRAM 05-06SR00A13 
HC A4 1049 



14? 
14E 
14F 
ISO 
151 
152 

~153 
154 
155 
156 

-1S1 



158 



A4 7557 

04 7B00 
Of 7571 
OH 74A7 
Q4 7427 
OH 751E 

047871 
&4 6A50 

05 j642A 
~A4 1053 

04 7844 
A4 3057 



159 
15A 
15B 
15C 
15_D 
15F 



00 2001 
00 3001 
*4 B59D 
84 9998 
A4 AP 5 C 
ft 4 B575 



15F 

AM 



161 

163 

1&4 

_16B. 



754 

755_ 

756 

757 

756 

759 

760 

761 

762 

763 

764 

765 

766 

767_ 

768 

769 

770 



BF 

*_ _ _ 
"■*' SAVE SINGLE 

* 

PURDUN2 BF 
LI 
LI 
EXB 
L 
LI 
_* 

STSIN6LE ACK 
A 



S 
"BF 



* 
POW 



PAGE 15 

c«stoouble 
"precision Float ing 

SPFPtPQW 

MAR«0 

MR0,«71« 

«R0iMROtFLTPT 

MR0tMR0,FLTPT 

HR0«30 

KOR 
MAR,Q.MARt«W 

HR0tMR0«Q«C0 

C , STSINGLE 

MDRiHDRtPOW 



LOOP TILL REG 1* IS SAVED 

PoiNt~RrGi^tERs,"TF "XoOiPPce" 

BRANCH IF NOT EQUIPPED 



SET UP OP-COOE FOR 
«STME* IN FPP = «7100» 

GET 16-BIT DATA FROHFPP FOR SINGLE" 
PRECISION FLOATING POINT REGISTER 

LOOP~TltL"REG ill IS SAVED " ~~ 

WAIT FOR MEMORY WRITE COMPL ETION 



771 
772 

J?3 
774 
775 
776 
777 
778 
77? 
780 
781 
782 
783 
784 
J85_ 
786 
787 

_788_ 



SYSTEM CLEAR" 



B POW 

* 

* 

.^.INTERRUPT ABtE_ WAIT LOOP 

* 



WAIT 



WAIT1 



L CGtCYDSSWA 
L GiYDtCYDiSWA _ 
BT SNGL«DISPLY 
BT MALF+ATN»HELPl 
BF __ CATNfWAITl 
BT SNGLtCLRWT 



166__ 

167 

166 

JL6.9. 
16A 
16B 

_U6C„ 
160 
16E 



04 7501 
... Q.H 7E21. 

GC 7180 
q4 _3E02 
047E21 
,*4 7472 
__3l_7B20_ 



4JL_2QQp.. 
OC 7040 
06 D9FF 

JC_jro2p 

04 7704 
1.4 3000 
DS_J}640 
64 3C00 
OC 2000 



789 
790 

_Z?„1_ 
792 
793 
794 
795 
736 
797 
798 
799 

..JQJL 
801 
802 

._8&3 



iolex 

« 
_* _ 

* CONSOLE SERVICE 

* 
_* _AP.P.i RPj WRTi RUN* RE_G JLOR_ 

CONSER 



SAVE YD IN Qj..UAXT LIGHT ON 



"TFsNSlV" RESET~R»lt "Blt"xN"PSW"TflEN' 

00 USER*S INSTRUCTIONS. 



804 
80S 

.80.4- 
807 
808 

-8Q.9_ 



LI 

ADR 

LI 

OC 

ADR 

SS 

LI 



L 
L 
N2I 

J,.._ 
LI 

L 

_0 _ 
L 

L 



MROtl 

MRO 

YD*»80« 
YQ 

KRO 

NAR|*20* 



QiQlMR__ 

YOiMOR 

MDR.YD,»FF* 
YDjMRO 

CNTRi* 

YD,YO,SR 
__ HDRjtYOtMOR_ 

FLRtYDtHW 

YD.Q 



Z.N N_ KE YlSl_OEpRESgED • 

ADDRESS_THE_DISPLAY PANEL 
""' YD IS" SAVED IN Q 



NQRMAL MODE _ 

(■■^0 a:i^7 = nisPLAy status o*7 

» 20 t = oXO Y s_SAVEO_ DISPLAY STATUS 
X = DISPLAY STATUS BITS 5»6»7«0 
Y = OlSPLAY STATUS BITS 0:3 

< YD > s CMDR ) = OXoT ~ 
<KDR) = 0X00 



8160755 
8160756 

TT607S7 
8160758 
8160759 
8160760 
8160761 
8160762 
8160763 
8160764 

_81607&5 
8160766 
8160767 
8160766 
816076^ 
8160770 
8160771 
8160772 
8160773 
8160774 
8160775 
8160776 
8160777 
8 16 0778 
8160779 
_8160780_ 

" 6160781 
8160782 

_eifi?7as 

816078H 
8160785 
8160786 
8160787 
8160788 

_816C789 
8160790 
8160791 
8160792 
6160793 
8160794 

__816i795 
8160796 
8160797 
8160798 
8160799 
3i6GiG w 

__8_46080l 
8160802 
6160803 
6160804 



"Hi 



(YDi2U5) * DISPLAY STATUS 0t3 

cmor) 5_oxoy 1 jr«_ypeAIM-STATys 

(FLRis DISPLAY STATUS 0|3 

RESTORE YO 



9160805 
8160608 

._8i6oeyI_ 

8160806 
__816081P 
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16F 

-170- 

171 

172 

1*3 

17«» 



0175 
175 
VIB 

177 
178 



84 857F 
-6\4_2Dfii- 
0* 7A10 
40 2000 
64 39§B 
84 356F 



OC F101 

14-3QD.Q 

06 5000 
AH 3DF6 



810 
-611- 



( | 



0179 
-179- 

17A 

17B 
JJC_.. 



f I 



170 
1I£L 



17^ 
180 
181. 
182 



183 

184 
185 

-186. 

18? 

-is e_ 

1 «*o 

18A 



18B 
18C 
ISO 
.16E. 



-l£_2Q0Q 
1C 9000 
lC 300A 
.QC__2Q0_0 

'84 1F20 
A4.3D75 



00 7102 

04 6210 

JJ.4 ZQ90 

A4 3C0i 



84 39C5 

84 1D9D 
04 7C20 
-S4.i)l9D 

04 7501 
-Q4JZC80 

«4 lDEB 
A»t 3U/b 



04 7874 
00 70F4 
0<* 6840 
84 3595 



812 
813 
- 814 
815 
816 
817 
616 
819 

_82fl 
821 
822 
-823- 
824 
625 

826_. 

827 
828 

829. 

830 
831 

.. -832 ... 
833 
834 

— 835_- 
836 
837 

— A38 

839 
840 

-841 . 
842 
843 

845 

846 

847 

846 

849 
_. 85Q 

351 

852 
.85.3 

854 

a5b 
_656 . 

857 

858 

859 

660 

661 
-M2... 

863 

864 

865 



BT 
-81 
L 
L 

BT 
BT 



SNGLiCONTIN 
Jt+ENBEG. 



HARfLOC 

Q.QtHR 
LiAODWRI 

G.ROKEY 



CLRWT 



EQU * 

TCHPI YOil 

L YiUYD.SR 

N PSWtYD.PSW 

B SINT2 



IF SNGl, GO TO CONTlN 
-FAJiLP_R_jREG__i!LJKEYS_ DEPRESSED- 

READ HW SPECIFIED BY LOC 

ADD QFLWRT-KEY OEPRESSEO 

RD KEY DEPRESSED 

IF NONE ABOVE, RUN KEY IS DEPRESSED. 

YD IS SAVED IN Q 

UfOl_s J1EEF ! — _ 
RESET WAIT BIT IN PSw 



* SUPPORT ROUTINES 
* 
.JL.QN. POIslER UP_t JCQNSQLE- HAS. IN RUN. MODE &- AUTq-resTaRT PRESENT 



HMF 



EOU 

L .... 
L 
L 
L 

BT 

B .... 



YDiPStiSL 
YD,W«SL 
YD»YD,SL*CO 
_Yn.o 

C.MHALFl 
CLRW.T. . 



YD IS SAVED IN Q 
LOOK 51 P.SM02 



_prcTQpr Vr> 
00 MACHINE MALFUNCTION INT PSW SWAp 



* SNGL IS SET 

* . 

CONTXN LI Q,2 

A LOC,Q*LOC 

- tl .. FLRjO 

B STARTi 
* 

*J=N N t FLT.N-OR. REG N KEYS DEPRESSED 

* 

BT L»FLTDISP 



INCREMENT LOC BY 2 
DO USER* S INSTRUCTION 



FNREG 

* 



BT COISPLY 
L FLR»HR0 
... .BT £+V*G+L*DXSPLY. 

* 

LI MROtl 

__EXB ...FLRjPSw 

BT CCONINT 

_* _._ 

* ADD OR WRT KEY OEPRESSEO 
* 

AOOWRT RD MOR 

RD O f CS 

A HDR»Q,HDR 

BT G.iAOD 

* 

* RD KEY DEPRESSED 



STATUS = X1X1XXXX 

=- DISPLAY. SINGLE/DOUBLE FP R t 

STATUS = llXQXXXX = NOT FN Q 



Ccr.SGLE INT. (FN 0) 

PSW04 = 1 , SIMULATE "CONSOLE INT. 



(mdr e:i5) = (Si switch register) 

(Q 0J7 ) - (S2 SWITCH REGISTER) 
<MDR) •» S2,S1 



c i 



8160811 

-_ai60J112- 
8160813 
8160614 
-8l£0ftl5_ 
8160816 
8160817 
8160618 
8160819 
8160820 

-6160.821- 
8160822 
8160823 

-8160624 
6160825 
8160826 

-.§160627 
8160828 
8160829 

- 816063Q. 
8160631 
8160632 

_ uljDifpa«f 
8160834 
8160835 

_6l6Q836 
8160637 
8160838 
8j.fi0.839 
8160840 
6160841 
8 160 £42- 
8160843 
8160644 

-816Q845 
8260846 
8160847 
8160848 
8160649 
8160830 

_ 8160631 
8160852 
8160853 

-8160.854 
8160855 
ftl&Ofl«;6 
aig0.S5.7_ 
8160858 
8160859 
8160860 
8160661 
8160662 
6160863 
6160864 
8160665 
8160866 



( 
( 
( 
( 
c 

C 

( 

( 

c 



( I 
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18F 
Jil 

_133 

194 



60 7102 
04 6,210 



•0.4 74*0 
04 7AfO 
4 7980 



646 
867 
868 
8&9 



rdkey 



193 
JltS- 



A4 3D2F 



04 72*0 
_AJt_3fi2£- 



871 
672 

.6.15. 
674 
675 

_M4_ 



LI 

A_ 

L 

L 

_LI 

B 



Q«2tHW 
L0C t Q tLOC_ 

MAR .LOC 

.BQRj.'APl. 
OUTDIS 



INCREMENT LOC BY 2 



* APP KEY DEPRESSED 
* 

ADO L L0C*HDR 
B LOC0IS_ 



"DtSPLAt^ROR IN Dl * 02 
DISPLAY LOC IN OS ft D4 
INOl C J*TE_ JJttOM Jl55BlS?i!5*T. A_ 



(LOC) = S2tSl SWITCH REG. 
JQISPLAY_3WITCH REG DATA 



816086* 
816 0868 
81608$$ 
8160870 
8160871 



t r 



8160872. 

8160873 

816087* 

8160875 

6160876 

8160 877 



197 

J.98. 
199 

ise 



05 7215 
00 3 000 



877 
878 
_&79_ 
660 
881 
632 



* TO HELP DISTINGUISH I/O ATN 

* 



HELP 
_HELP1. 



DEC LOC»LOC 



64 BBlE 
84 9DE7 
84 AD5F 



A4 B4A1 



19D 

JLf£l 



04 7501 
JL4_2E2i_ 



683 
884 
_8J5_ 
686 
887 
S§8_ 
889 
a90 
891 
892 
893 
894 



BT 
BT 
BT 



Q.Y P 



, CATN, SNGL & MACHINE MALFUNCTION 
DECREHENTT6C BY~2 
SAVE YD IN 



HALF.HHALF 

ATNiIOATN 

CATNiCONSER 



BF 



SNGL* NOB 



* Tp_DJSPLMJW J4JBR_PSW_OR_ 

OXSPLY LI KR0»1 

ADR MRC 



HlJCTilNE "KaLTFUNCT ION HAS OCCURED 
REQUEST FOR ATTENTION FROM I/O BUS 

CONSOLE SERVICE DESIRED 

~m INTERRUPT aWUEO. FETCH NEXT 
USER INSTRUCTION. 

US_ER_ PROGRAM BEXNjS^UiSi^STEPPEDt 
DISPLAY REG "H OR PSW OR LOC. 



8160878 
8160879 
6160880 

&i'605eT~~ 

8160662 
81608^ 3 



8160884 
8160885 
8160866 



LOC ETC.. 



Ji608j|? 
6160890 
8160691 
8160892 



AnnRESS THE DISPLAY PANEL 



8160899 
8160694 

8160698 



19F 



00 7472 
04 6A2Q 



395 
696 
697 



1A1 
1«? 



00 7000 
04 6A50 
00 710F 



1R* 

_1A5. 

1A6 

Ass, 

1A9 

1AA 

.JA3.. 



02 6A 5 

_0j*_7C20_ 
84 iDBB 
q4 2C00 

JA_ifl»JL 



898 

899 

901 

902 

_903_ 

904 

SOS 

906- 



SS 

A 

EXB 
A 



MR0S9 
MAR.Q.MRO 



Q,HAR 
MAR«6«MAR 
JLxli 



N 



8T 

L 



MARSQ«Q«HAR 

FLRtHRO 
C,L06K20 
FLR.O 
C*IOLC 



(MAR)='C"fl> a N = REGISTER NUMBER 

CFL^_=_OISPLAY_STAjryS 417_ 

llJT 4 SET" i REG N OR FLT N) 
(FUD » STATUS BITS 5»i 6.7 1 



8160696 
6160697 
8160898 
«|fe0899 
8160900 
6160 901 
816090^ 
8160903 
816090* 



64 2DB6 
84 35** 
JML538JL 



907 
908 
_9QS. 



BT 
BT 
BF 



V.PSWLOC 
G.FN2.FN3 
J- 1 IDLE 



BIT 6 SET 
BIT 7 SET 



(FN 4 OR FN 5) 
(FN 2 OR FN 3) 



910 
912. 

.31t_ 



1AC 



1.4*' 



ML 



04 7874 
00 J0f4_ 
0»* $040 
A4 «038 



913 

914 

_*13. 



-« 

» FN _ 1_ KOS_DEP8E.SjED_ 
* 

FN1 RD HDR 
RD 9 f C_S 



MUST BE FN 1 



JL1L1B2JL 






FNli 



~fP~SWT*- SWITCH RE6*3TER ; 



■*; .y>--.4'' 



•FN 2 OR FN 3 KEYS DEPRESSED 

* 
_FM?*FN3L -Ll MBa_* Ml . 



8S60905 

6j6fifS6 

8160908 
8160909 
8160910 

£160512 

8160^14 

6160915 

_8U09iG 

'-W&Wt' 

M 1 09 iS 

8160920 
8160921 
6160922 



U 



j^i: ^;- H 



+1 -\ ■<:■:».,.;. ■•*- 
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181 



44 2400 



IBB 
IRK 



184 

--4.B5 



1B6 
1B7 

oa8_ 



199 

_IBA_ 



IBB 
1BC 
1BQ- 



1BE 



IBP' 
ICO 



1C1 
1C2 



1C3 

1C4 



1CS 



IC6 
1C? 
JjEfL 



04 7640 
04 7JBAJL 



922 

-92_L 

924 

925 

-926_ 



MRO t Q«HR 



60 2000 
-_ A.4 3D2C 



1C9 
1CA 
JJ_&. 



ICC 
JX£L 



I CE 



1CF 

too 

A5L. 

ioa 

1D3 
AS&. 



84 3534 
84 392C 
-04-2401} 

04 7944 
A4 5D2EL- 



927 
928 
929 
930 
931 
-932 
933 
934 
.935 
936 
937 
938 



HDR,MDR 
fiDR,MRQ*C_3 

Q*Q«MW 
LQCDIS 



•20 » s oxoy s saved status 

. .__.._____. _J_X___UY. STATUS _aiTS__5» 6*1aO_ . 

Y «-OIsPLAT STATUS BITS 0*3 
WAIT FOR MEMORY 

.usotitm- ftxitt i * ;..-«- upD4Ted status 

MS BYTE OF M0R ALTERED AS MAR EVEN 
WRITE BACK 



8160923 
J_l6Ji22S_. 



* FN 4 OR FN 5 KEYS DEPRESSED 



PSWLOC 

£_11. 
« 



BT 
BT 
._L 

LI 



04 7B20 
44 2A0Q 
OiLJZC&O. 
84 39C5 



00 2001 

-_0.5 7A55 

04 3402 

A4 1DC0 



05 E920 
A4 3D2E 



M_I52C 
00 3000 
OC 7107 
IE ^SQ2 0_ 



A4 1DCB 
OD D101 
Q4J7704 



1C 3000 
04 7B20 



4 4 757 Q 
04 7CC0 
84 3902 
04 7S6Q 



04 74A0 

05 D427 
05 Q 427 



939 

940 
-941 

942 

943 
,9,44 

945 

946 
_947__ 

948 

949 
-950. 

951 

952 
.95JL_ 

954 

955 

o«?6 

957 

958 
_9_59 

960 

961 
-9J_2___ 



G,IDLE 
LiLOCDIS 
MRDiPSH ._ 

MDR.»44» 
-BARO 



TO IDLE FoR FN 6 OR FN 7 

-DJSPkAY_PSH_IN J3l_s_.Di .... 
DISPLAY IN 03 8 04 

INDICATE FN 4 



8160925 
8160926 
-_M609g7_, 
8160928 
8160929 
8160-930. 

8160932 
.81609.31-- 



8160934 
8160935 

__816j3__36 
8160937 
8160938 

_ 1160939, 



* TO DISTINGUISH BETWEEN GENERAL 

*_._ _. 

LOOK20 LI MAR* 20* 
L MARtQtMR 

L_. FLR.JSDB.___ _._ 

LtFLTDISP 



/ FLOATING POINT REGISTER 



8160940 

8160941 

.81£_L9_4__- 



BT 



■t-J-ES N KEYS ARE--J_£P-REi_SEjD_ . 

* 

REGDIS L 

REGN DEC 

L 
BF 



6160943 
6160944 
8l6S9_i-i 



8160946 
8160947 
-ftl6Q94J__ 



Q«Q«CY08SWA 

.HAEUHfifL 

MR0.YDP1 
CRE6N 



CLEAR YD FIELD 



DISPLAY REG N IN 01 S D2 



01 
B 



MDRtQ«*20* 
MARO 



■DISPLAY 0. 



-IN_D_3____J__L 



(HDR) *■ *2N» 

MOR INDICATES REG N 



8160949 
6160950 

-4160951 
6160932 
8160953 

_-8l_D__5«_- 



* FLT N KEYS ARE DEPRESSED 
* 

FUfDISP- BF SPFP< LQCDIS 
Q«YD 



8160956 
6160956 
-816___5.7_ 



BF 

L 

LI 

_____ 



963 
964 
_963- 
966 

-S__L 



________ 



BF 
01 
LI 
L 

__I 



969 

970 

971 

972 

973 

?74_ 

975 

976 

977 



Y0 t 7 

__P*YDtMR0tSL 
C.FLTl 
YD,YD,1 

-._CJ_IRj4_ 

YD.YO.SL 

_ MARf'lO* 



BRANCH IF FLOATING P Ql NT ABSEN T 
SAVE ro IN Q 



IYQ 12114) 9 STATUS BITS 3«6tT 
OR IN STATUS BIT 



6160958 
6160959 
8160960 



6160961 
8160962 
-616,0963. 



FLT2 



(YD) a 00N0 I N ■»■ REGISTER NUMBER 

- OOO/EVE^ 
»2Q» m OXOY * SAVED S TATUS 



LI HRO j 170* j MR. 



X = DISPLAY STATUS BITS 5»6t7»0 
Y a DISPLAY STATUS BITS 0*3 



6160964 

8160965 

_6i__3S£6_ 

8160967 
«1.0968 
8160?g9: 



L 

BT 

:4t„. 

EXB 







FLR«MDR«CS 
L«FLT2 

H_0i*60tj 

MRO,MRO 

HRO»YD»HRO»FLTPT 
MRO^YD *MR i FLTPT 



tFLR ) * STATUS BITS 5*6*7 « 
BRANCH If 0OU8LE PRECISION REG, 



SET UP OP«COOE IN FPP FOR 

»STE« = *60N0» OR 'ST Q* = * 70N0^ 



8160970 
8160971 
_6160_fT2_ 
8S60«(73 
816091* 

:6____i_j_: 



-.^.-U 



616Q976 
81S0977 
8160978 
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105 


04 7A71 


106 


0* 7471 


| 1D7 


0* 7704 


! IDS 


1* 3000 


I ID? 


A* 390F 


10A 


AH 79E2 


10B 


04 3C00 


IDC 


AH 39EH 


100 


04 7A7l 


IDE 


04 7471 


i_. _ 19F 


OS 0910 


1E0 


OC 2000 


lEi 


A4 3Q2F 


j 1E2 


OC 2000" 


| IES 


A4 3D2C 


_.__ 


04 7871 


1E5 


04 7871 


JE6 


A4 3D0F 



( I 



( ; 
, 1 1 1 - 
( 

( I 

( 

( \ 
• i i 

C 

r 

( ; 
i 

c 
c 



01E7 
1E7 
1E8 
1E9 



1EA 



04 7B40 
04 7C80 
A4 1F21 



04 7471 



01EB 






1EP 


00 


3000 


1EC 


1C 


7020 


01 ED 






1IG 


..fll 


5BO0 


1EE 


hc 


7102 


1EF 


04 


7A40 


lFP .... 


04 


7800 


IF) 


64 


5AS0 


1F2 


04 


7810 


-1.F3 _ 


64 


5AS0 


1F4 


44 


5250 


1F5 


04 


7QHQ 


IF*. _ 


OC 


2000 


1F7 


C4 


7C00 



978 

_979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 

_991 
992 
993 
_ 3 94_ 
995 
996 

_9_97 
998 
999 

1000 

lobi 

1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 

ibid 
ion 

J.G12 
1013 
1014 
1U5 
1016 
1017 
1Q18 
1019 
1020 
1021 
1022 
1023 

_40_2A 



1025 
1026 
1027 



1028 



FLT.3. 



* 
FLT4 

_* 

FLT5 



ACK 

M K 
LI 

L 

BF 

BF 

L 

sf 

ACK 
ACh 

01 
L 

B 

L 
B 

ACK 
ACK 

B 



MAR 

1 J| RQ_ 

CNTR«4 

YDtYDtSR 

LtFLT3 

0pFPiFLT4 

FLR.YD 

L.FLT5 

MAR 

MRO 

MOR,YD,tlO« 

YO,Q 

OUTDIS 

' YDiO" 
LOCDIS 

"MDR 
MOR 
FLT3 



D3«D4 = MOST SIGNIFICANT 16 BITS 8160979 
Dl.,02 s NEXT 16 BITS 8160980 



*. I/O. DEVICE REQUESTS ATTENTION 

* 

IOATN EQU * 

LI MAR, • Hot 

EXB FLR,PSW 

BF C.GENSWP 

* _ 

*~ AUTOMATIC I/O SERVICE 

* 

IOSVC ACK MRO 



* CONSOLE INTERRUPT 



CONINT 



SINT1 



SINT2 



EQU * 

L a t Yp_ 

L YbiHROiSL 

EQU * 

AI MARjYD,»DO« 

LI YD, 2 i MR 

L MARiMDR 

L MDR,PSW 

A MflRiYDtMARtMW 

L MDRiLOC 

A HAR»YDfMAR*HH 

A LOC«YD»MARt«R 

L PSW.MDR 

L YD»Q 

L FLR»PSH*IR 



(YD) = OOON = REGISTER # 
BRANCH IF SINGLE PRECISION RE6t 
BRANCH IF DOUBLE PRECISION ABSENT 

BRANCH IF h IS EVEN 

D3»04 = NEXT 16 BITS 

DltD2 s LEAST SIGNIFICANT 16 BITS 

(MOR) s *001N* 

RESTORE YD 



RESTORE YD 



SEND REMAINING 2 ACK FOR 
FPP TO GO TO IDLE STATE, 



LOOK 3 PSW04 



(KRO) = INTERRUPTING DEV AOR 



SAyE YD IN_Q 

(YD) s 2 X DEVICE ADORCSS 

FROM S1NT EMULATION ROUTINE 



8160981 
8160982 
8160983 
8160984 
8160985 
6160966 
8160987 
8160988 
8160969 
8160990 
8160991 
8160992 
8160993 
8160994 
8160995 
8160996 
8160997 
8J.6Q998 
6166999 
8161000 
8161001 
8161002 
8161003 
8 1.6100.* 
8161003 
8161006 
8I61fiO 7 
8161008 
8161009 
8161010 



(MAR J x I/O SERVICE TABLE ENTRY 

STORE OLD PSU~ 

STORE OLD LOC 
NEW LOC 
NEW PSW 

RESTORE YD 

DO" USER « S INSTRUCTION 



8161811 
8161012 
6161013 

816101** 
8161015 

8161016 
8161 017 
6161016 
6U1019 
8161020 
8161021 
8161022 
8161023 
8161024 
_81&10£5 
8161026 
8161027 
8161028 
8ifl0£9 
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r 



r 



1FB 



0200 
200 

pnr__ 



202 
205 
-2M_ 



205 

pnfe 



0207 
._ 20?.- 
208 

-.2X12 

20A 

208 
-2QC_. __ 
. 020O 

200 

_aiiE_.._. 

20F 



210 
211 

21 2. . 

213 

214 

-2_l_L 



216 
217 

----- 

219 
-_ai_L._. 

021B 
21B 

-2LC 

210 
21E 



04 7BO0 

.-07._E5.QO 

OH 742C 

84 3A07 

_A__ _5fi2A 

04 F420 
J14. 79PQ 



_QC 30 DC 
A4 3A00 

-0.7 EA5.2 
CD _tOQA 
07 F8H3 
Q.P J009 

00 502A 
.0.0 3002 

34 1E25 

~o"4 7426" 
04 7426 

-QC..3006 
OC 3006 
00 2006 
.0.0 _2 0.06 



00 7078 

o* 7h7<4 

04 7A5C 
A4 3A1B 
04 F420 



04 78HC 
8H 3A22 
00 200C 
84 3A25 



21F 
220 
221 



OC 2003 
OC 7020 
C4 7C00 



1030 
1031 
1032 
1033 

103H 
1035 
1036 
1037 
1038 
1039 
1040 

_.lQ4l 
1042 
1043 

--1044- 
1045 
10H6 
.1041 
1048 
1049 

—1050 . 
1051 
1052 
*D53 . 
1054 
1055 

-J. 056 
1057 
1058 

.. 1059 
1060 

1061 

_.lQ62 
1G63 
1064 
1065 
1066 
1067 

-1068 
1069 
1070 

-1071 
1072 
1073 

A07t 
1075 
1076 
1077 
1078 
1079 

_ioeo 

1081 
1082 
1083 



ORG 



* DIVIOE 

* 

DHRl EQU 
LI 

INVI 
L 

BT 
BF 

* 

MROPOS TCHP 

...— LI. _ 

* 

MRONEG EQU 

- L 

BF 
* 

_ . INV 

TCNP 
INV 

JCfiP. 

YDNNEG EQU 
A 

L .... 

* 

BT 

_* _ 

L 

L 
L 

L 

L 

_.L 
* 

* DIVISION IS 
..*.. .._ 

L 

L 

L 

BF 

TCMP 

EQU 

L 

BT 

L 

BT 

L ~ 

L 

L 



•200' 



* 

MAR,0 

f-OR_.D . 

MRO*MRQ,F 

Lt MRONEG 

GiQVl 



HROtMRO 
..M.DR..Q .. 



.TDiYQir 
L,YrNNEG 

MAR|HAR,YDP1 

YD»YD»CO 

MDRtMDRfYDHl 

YDfYPtCl 

* 

Q«YDtMROtCO 

QiYDPl . 

CiOV 

~MRO»HRoYm/D~ 

MRO»MRo f M/D 
-YD,.YP»M/D 

YD,YD,M/D 

Q.QtM/D 

QtQiM/D 



RESET REMAINDER FLAG ( *VE OR ) 
5ET QUOTIENT FLAG j .VE J 
LOOK 3 DIVISOR 

IT IS 2ERQ 

HAKE DIVISOR NEGATIVE 
.RESET. QUpTIENT_ELA6. 



. LOOK S DIVIDEND 

DIVIOEND IS NEGATIVE 

SET REMAINDER FL*g j s yg » 

COMPLEMENT LS PORTION OF*" DlVlDEND 
INVERT QUOTIENT FLAG 
-XQMELEMENT M.S PORTION QF DIVIDEND 



IQJ = MS PORTION OF DIVIDEND 
YO NOW POINTS TO Rl+1 
QUOTIENT TOO LARGE FqR 16 BITS 



LOAD DIVISOR H-TO M/D~ BOX 
LOAD _.LS PORTIONJOF _pIVIDEND 
LOAO MS PORTION OF DIVIDEND 



DONE BY THE M/D BOX ON THE I/O BUS 



RNNEG 



* 

q6k 



e.io 

MRO,IO 

MAR, MAR »F 

LiRNNEG 

MR_0,MRO 

* 

MOR,MDR,F 

L«QNEG 

QtQtF 

L f OV 

YOHltQ 
YD,HR0 
FLR»PSW,IR 



GET QUOTIENT 
GET REMAINDER 

REM A I NDER EXPECTED TO BE NEG AT I VE 7 

YES t .. ADJUST. REJAJLNDER 

QUOTIENT EXPECTED TO BE POSITIVE ? 

YES i NOW LOOK 8 THE "OUOt IENT 
QUOTIENT > +32767 



C Rl" ♦ 1 > s~ QUOf I ENT " 
(Rl) = REMAINDER 



8161031 
8161032 

... 8161033 
8161034 
6161035 
6161036 
8161037 
8161036 
-81__1039 
816104*0 
6161041 

_-816lQ42 
8161043 
6161044 

_ai6_Jl45 
6161046 
81610H7 
8161Q48 
8161049 
6161050 

.. -£161.051 
8161052 
8161053 
8161Q54 
8161055 
8161056 

-.8161057 
8161058 
8161059 

--£-Ul{_6Q. 
8161061 
8161062 

_8161063 
8161064 
8161065 
8161Q66 
8161067 
8161068 

-8J6J069 
8161070 
6161071 

_81gl072 
8161073 
8161074 

_8161075 
8161076 
8161077 
81^1078 
8161079 
8161030 
_ilflfl81 
8161082 
8161083 
8161084 
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. - 






1 j ., !- - 


8222 
2_22 
223 
224 


04 7D00 
01 200C 
A4 361F 


( i 


0225 

_22_5 

226 


Q4 7A5C 
A4 3A2A 




227 

228 


OD 300A 
OC 3003 


1 1 *- 


229 


00 3009 


( 


22A 


o* ?a*a 


i 


22B 
22C 

220 
22E 
22F 


04 34QG 
IC 7000 
0* 7703 
lC 30 6 A 
84 1F22 


( 


23C 
251 


OC 7020 
C4 7C00 



I I 



0232 
253 __ 



254 
235 

136 



( I 

, 1 1 L_ 

t 

f" 

1 L 

( 



257 

238 

_239_ 

23A 

23B 

„_.._ 

250 

. -23X 

23F 



240 
.24.i_ 



242 
.2 li- 



ft » 7600 
OC 3082 
OC 300C 
A4 3A38 
OD 3000 
07 FBOO 
0** 742C 
A4 _3A3C 
04 F420 
;7 FASC 

OC "'"3006" 

q4 7426 
04 7426 



OC 7076 
.fl.<L2078_ 

04 7A5C 
A*.3A4F 



1084 


* 




1085 


QNEG EQU 


* 


1086 


LI 


FLR«Q 


1087 


TCMP 


Q.QtF 


1088 


BF 


•6«Q0K 


1089 


* 




1090 


* 




1091 


OV ESU 


* 


1092 


L 


MAR, MAR, F 


1093 


BF 


L,0V1 


1094 


* 




1095 


* RESTORE OIVIDEND TO ITS OR; 


1096 


* 




1097 


TCMP 


YD, YD, CO 


109S 


L 


YDMlfYD 


1099 


fCKP 


YD, YD, CI 


1100 


* 




1101 


OV1 LI 


KARt'48* 


1102 


L 


MROtYC 


1103 


L 


YO,PSfa,SL 


1104 


LI 


CNTR»3 


1105 


L 


YP»YD,SL+C0 


1106 


BT 


CtQUEINT 


1107 


* 




1108 


L 


YD.MRO 


1109 


L 


FLR»PSW»IR 


__A11Q 


* 


_ . _. ... 


nil 


* 




1112 


* SIGNED MULTIPLY 


1113 


* 




1114 


MHR1 EQU 


* 


1115 


LI 


MAR,0 


1116 


L 
L 


YDPlfYD 


1117 


YD«YD*F 


1113 


BF 


L, NNEGl 


1119 


TCMP 


YDaYD 


1120 


INVI 


KAR,0 


1121 


NNEGl L 


MR0tHRQ,F 


U22 


BF 


L,NNEG2 


1123 


TCMP 


HR0,MR0 


1124 


TMy 


MAR, MAR 


...1125 _ 


* 




1126 


NNEG2 L 


YDiYD«M/D 


i.U7 


W. 


'iJi i'- *.'•/« 


1128- 


L .. 


MR0,HR0iM/D 


1129 


L 


mrg,mro,m/d 


1130 


* 




1131 


* _MULTI PL I CAT I ON _IS DONE B Y 


1132 


4c 




1133 


L 


YD, JO 


. _11M _ 


±_._. 


._.fii.lP 


1135 


* 




1136 


L 


HAR»MAR,F 


1137 


.JftF .. 


. LiPQKl. . . _ 



COMPLEMENT THE QUOTlENT"rExAMlNE 
QUOTIENT OK 
QUOTIENT < -32768 

QUOTIENT OVERFLOW DETECTED 

DIVIDEND IS NOT ALTERED ~ 



P0INT_ TO Rl 

SAVE YD IN MRO 

LOOK 9 PSW03 

00 PSW SWAP IF SET 
RESTORE YD 



8161065 
8161086 
8161087 

8161086 
8161089 
8161090 
6161091 
8161092 
8161093 
8161094 
8161095 
8161096 

8161097 
8161098 
6161099 



RESET FLAG 
BUMP YD_FIEL0_ __ 
"LOOK" 9 MULTIPLICAND 



NEGATIVE. COMPLEMENT IT. 

SET FLAG" 

LOOK a RLLTIPLIER 

negatTveT complement it~ " 

INVERT FLAG 

LOAD HULtfPLlC'AND INTO H/D BOX 

LOAD MULTIPLIER ... 



(Rl+1) « LS PORTION OF THE> RESULT 

■ GET_HS PpRl_ipN..Of_J»ESULT 

RESULT EXPECTED TO BE NEGATIVE 7 

NO, GO SET UP_<R1> = MS PORTION 



8161100 

8161101 

8161102 

81 61 103" 

8161104 

8161105 

8161106 

8161ln7 

8161108 

8161109 
8161110 
8161111 
8161112 
8161113 
816U14_ 
6161115 
8161116 
__ 6161117 
8161116 
8161119 
_ 8161120 
6161121 
8161122 
__ 8161J23 
8161124 
8161125 
8161126 
8161127 
«151128 
__616U29_ 
8161130 
8161131 
8161132 
6161133 
8161134 
8161135 
8161136 
8161137 
6161136 



I 



model a/is microprogram os-068rooai3 
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FIXED POINT MPY/DIV SUPPORT 



2«m 


00 300A 


245 


OC 3003 


2ft£ _ 


QJD 20Q9 


247 


C4 7C00 



0248 
248 



2^9 
24A 

-24B- 



24C 



24D 

_2ME 

24F 

2S0 



-00-J5Q02 



OC 3006 
OC 3006 
34 7426 
04 7426 



OC 7078 

JUL.. 7.07 8. 

04 7C03 

CC 2000 



1138 


TCMP YDiYDiCO 


1139 


L YDHltYD 


1140 


TCMP YD. » CI 


1141 


L FLR,PSW,IR 


1142 


* 


1143 


* UNSIGNED MULTIPLY 


1144 


* 


1145 


MHUR1 EQU » 


-1146 


..- _L CUYDPl 


1147 


L YD,YD,M/D 


1148 


L Y0.YD,M/D 


1149 


- L MRCiMBQ»H/D 


1150 


L HRQ«MROtM/D 


1151 


* 


1152. _ 


_.* MULTIPLICATION IS J20NE. BY „T 


1153 


* 


1154 


L Y0,I0 


_1155 


L .SilO 


1156 


Q0K1 L FLR PSW«YDM1 


1157 


L YO.Q«IR 



YES » COMPLEMENT IT 

(Rl) .«.. HS PORTION OF THE BESULT 
FETCH NEXT USER INSTRUCTION 



LOAD MULTIPLICAND INTO M/D BOX 
LOAD MULTIPLIER _ ...__ 



THE ..HZB JQX..flN_THE_Ize.JU&_.. 

(Rl+1) = LS PORTION OF THE RESULT 
G£T MS PQRTION__QF. THE RESULT 



8161139 
8161140 
M6il_4l__ 
8161142 
8161143 
8161144 
8161145 
8161146 
ai6H4l__ 
8161148 
8161149 
.816J1150 
8161151 
8161152 
JB1&U53 _ 
8161154 
8161155 

_fil£ll56._ 
8161157 
8161158 



L_ 



*OOEL 8/16 MICROPROGRAM 05-068ROQA13 



LIST PROCESSING SUPPORT 



" 1 
...L 


0251 


< 


251 




252 




253 


( \ 


25* 


1 


255 




256 


( 


257 




25S 


i 


259 


( 1 


25A 


ii 1 


25B 




25C 


( 


250 



A4 DE53 
04 684Q 
0* 7A40 
4Q 2000 
OJL 7J}C0 
00 E04A 
A4 1E6A 

__04 7845 
64 7A55 
0* 7A55 

_05_7«t£5 
»+0 71FF 
26 6420 



r~ 



( ! 
iiit 

( 

t ! 
( 

( | 
( 
( 



r 



-25E 
25F 
260 
261 

262 

"263 
26« 

266 



2fc7 
265 
269 
26A 

2&B 

26C 



026D 
-260 
26E 
26^ 

JLT.5 - 
271 

272 
27 3 



27* 
275 



05 6845 
A*"lEbl 
04 78AC 
02 &0C0 

64 6A55 

04 6A55 
04 3800 
64 7D00 
CO 2000 



02 6040 

04 7845 

05 6425 
A4 1E62 
05 6845 
A4 3E62 



A* DF.&F 

04 684C 
54 7A40 
40 TIFF 

05 64C5 
64 JE8A 

J5 2845 
64 7A§5 
04 7A55 
«^E 60AC 



1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1175 



1174 
1175 
1176 



1177 
1178 
1179 
118 6 
1181 

1183 
1184 
1185 
1166 
1187 

Al sa 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 

.1197 
1198 
1199 
1200 
1201 
1202 
.1203 
1204 
1205 

_1206 
1207 
1206 

_Jtfft?. 
1210 
1211 
1212 



* COME HERE FOR 



PA6E 23 



: ATL, ABL (01) 



ATL.ABL01 



ATL1 



EOU 

BF 

A 

L 

L 

L 

S 

BF 

IMC 

INC 

INC 

DEC 

LI 

N 



AM0D,ATL1 

MORfQfMDR 

JlARtHOR 

QtQtKR 

Q«KD_R*CS 

Q f Q»MDR»CO 

C.LIST.QV 

MDR » MDR 

"PiARi'HARtHH 

MARiMAR 
_HR0iHORiCS_ 
" Q,»FF««HR 

HR0»9«MRQ«D2 



* COME "HERE FOR 

* 



ATL (02) 



ATLD2 



N0URAP1 
ATL2 



S 

BF 

L 
N 



A 
L 
LI 

L 



HDR*KDR«QtjAHCI4C0 
CiNOWRAPi 
MDR»HR0*CS 
9,Q,MDR*CS 



ADD INDEX REGISTER 

(MAR) ~ LIST ADDRESS 

(MDR) =** OF SLOTS, * USED* HW 

(Q) s ft. USED t # SLOTS . 

LIST OVERFLOW 

(MOR) s * SLO TS « * USED+1 .„ 

WRITE BACK ** SLOTS,* USEO* HW 

HAR POINTS TO «CUR. TOP«NEXT BOTTOM' 

(MRO) » * USED+i, # SLOTS*! 

CMDRF^ T tOPt BOTTOM* HW 

(MRO) e 0, «SLOTS-l 



(tfQR) » TOP* 1« BOTTOM 



8161160 

8161161 

8161162 

8161163 

8161164 

8161165 

8161166 

6161167 

8161168 

8161 i 69 

8161170 

8161171 

6161172 

6161173 

6161174 



-it 



(MDR) ■» * SLOTS-l, BOTTOM 
(G) = OtNEW TOP J ATL) 
(C) * OiOLD BOTTOM (ABL) 
MAR,Q»MAR,JAHCI&CO+Mw DO (MAR+Q+1) 

WRITE BACK »TOP, BOTTOM* 
{HART "a ? SLOT ADDRESS 



HW 



MAR*Q«MARtJAMClSCO 

MDR»YO 

FLR*0,MW. 

Q,Q,IR 



* COME 

* 

ABLD2 



MERE POR t ABL (D2) 



N 

INC 

S 

BF 

S 

B 

* 

* COME HERE 

* 

RTLRBLOl EQU 
BF 
A 
L 
LI 



QtQtMDR 

MDR, MDR 

MR0,MR0»Q|JAMCISCO 

CATL2 

MpR«MDRtQ*JAMClSCO 

ATL2 

FOR t RTL,RBL (Dl) 



write element into list slot 



{Q ) =o» bottom 

(MDR) s TOP,BOTTOM+1 
00 («SLOTS-l) - BOTTOM 



iMDRL_=_TOP*0 



RTL1 



S 
BT 

DEC 

INC 
INC 
N 



ADD INDEX REGISTER 
(MAR) s LIST ADDRESS 
(MDR) 5_# 0F_ SLOTS »_«_ USED 

""""(" mro i *~# usi:b-i« ft slots 



AMODiRTLl 
MDR ,0, MDR 
MARtMDR 
Q,»FF««_MR 

' MRO » MDR « Q ♦ CS ♦ J A HC I SCO 
CWASEMPTY u e , „ . M llorn - 

HDR.MOR LHOR) « « -SLOTS j -ft .U8EQ-I 

MAR. HAR •MU WRITE "BACK •ttSLQTS.JtUSEO' HW 

YDtOfMROrCStF+M^ CjiGL =_0000 iNQY_EHPTYJ_ ..... ... 



8161175 
8161176 
8161177 
8161178 
6161179 
8161180 
8161181 
8161182 
8161183 
"8161184 
816118S 
8161186 
8161187 
8161188 
8161189 

8161190 
8161191 
9161192 
8161193 
8161194 
8161195 
8161196 
8161197 
8161198 
8161199 
8161200 
8161201 
6161202 
81S1?C3 
_ 8*6*204 
8161205 
8161206 
616120,7 
6161206 
8161209 
8161110 
6161211 
8161212 
616l?l3 



1 



MODEL P/16 MICROPROGRAM 0S-068R00A13 
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( 

( 

( 

( 

( 

( 

( i 

( 



( ! 



1 




1213 


* 




* s OOiO (NOT YET EMPTY) 


8161214 





1 




1214 


* 




(MDR) 9 » TOP* BOTTOM* HW 


8161215 




1 217... 


26 6420 


.1215 
1216 


* 


u. .. 


MRQ,Q,MR0»Q2 _*MRQ>= Oi « 8LQTS. .. .. 


8161216 _. 

8161217 








1217 


* COME 


HERE FOR ! RTL (D2) 


8161218 




- - 




1218 


* 






8161219 




i 276 


04 6845 


1219 


RTL02 


A 


K,DR,Q»MOR*JAHCISCO (MDR) = ToP+l*BoTTOM (NO WRAP) 


8161220 




1 279 


02 6QCQ 


1220 




N 


Q,Q,MDR,CS (0) = 0,T0P+1 


8161221 




1 ?7A 
278 


_ i>5_6425 
00 E101 


1221 _ 

1222 


-■ 


.S 
SI 


SBQiMR.fltQiJAHCISCP __Jlfl„(»SLpTSl_- (T0P±11_ - 1 

Q.Q**01* (Qj = OtTOP 


.8161222 . 
61&1223 






27C 


A4 1E85 


1223 




BF 


C,RTL2 


8161224 




27D. ._ . 


0.4 ^88Q 


.1224 . 




L 


MQR,Q,CS (MDR) = OiBOTTOM IWRftP) 


8161225 




27E 


A4 3E85 


1225 
1226 


* 


B 


RTL2 


8161226 
8161227 




l 


-■- - 


_ 1227- 

1228 


Jt-COME. 

* 


HERE FOR .. t RBL AQZl 


-£161223 

8161229 






27F 


02 6040 


1229 


RB|_D2 


N 


QtGiMPR (HDR) = • TOP, BOTTOM* HW 


8161230 




, 


. . 


_123Q 


* ._. 




(Q.) = 0, BOTTOM 


8161231 




260 


07 6640 


1231 




X 


MDR, Q, MDR (MDRJ = TOP,0 


8161232 




i 281 


00 A005 


1232 




DEC 


Q«Q (QJ = O.BOTTOM-1 


8161233 




_ 2S2. ..... 


- HT.J.E84 


1255_ 




. flF 


CN0WRAP4 


6161234 




283 


01 7025 


1234 




DEC 


G»HRO (Qj = 0,«SLOTS-1 


8161235 




28<* 


05 E840 


1235 


NO^RAPH 





MDR, Q, MDR (MDR) = T0P,B0TT0H-1 (NO WRAP) 


8161236 




— — ■■- 




1236 . 


* 




* = T0P,«SLQTS-1 (WRAP) . 


.6161237 




0265 




1237 


RTL2 


EQU 


* (Q) = O.OLD TOP (RTLJ 


8161238 








1238 


* 




s o, new Bottom (rblj 


6161239 




: ges 


64 6A55 


_. 11239 




A 


MAR t Q,MAR,JAMClSCO+Mu DO (MaR+Q+IJ 


8161240 








1240 


* 




WRITE BACK » TOP, BOTTOM* HW 


8161241 




286 


04 6A55 


1241 




A 


MAR»QtMAR,JAMCIiCO (MAR) = SLOT AODRESS 


8161242 




_ 23.7 

298 


-_.4.Q._20Q0. 
OC 7040 


-.1242 . 
1243 


- 


L 
L 


Q,Q,MR 

YD,HDR EXTRACT LIST ITEM INTO Rl 


816124.3 .... 
8161244 




IV) 
OB 


CO 2000 


1244 




L 


B,Q,IR CvGL = 0000 OR 0010 


8161245 




: 





.... ...... _12Jfc5..-. 


.*.._ 


_ ... 


■ 


8161246 _ 








1246 


* COME 


HERE IF 


LIST OVERFLOWS / WAS EMPTY 


8161247 








1247 


* 






8161248 




H2M__ 


. —. .... . 


-1248 . 


WASEitelY EQU 


* 


8161249 




26A 


C4 7D04 


1249 


LIST.OV 


LI 


FLR,4,IR CVGL = 0100 


8161250 
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( 

Mil 

( 



L .. 


28B 


44 6A5Q 




2&C 


04 7847 




28" 


04 7847 




28E 


44 6A&0 


i 


2BF 


0** 7847 


i — 


£?0. „ 


.0* 7**7 


— 


291"" 


44 6A50 


i 


292 


0* 7847 


5 


293 


04 7847 




294 


"'ifi 6A50 




295 


0* 7847 





296 


04 7847 




297 


05 642A 




298 


64 1F0C 




299 


20 2000 


r 


29ft 


04 7871 




293 


64 6AS0 




29C 


f>4 7871 




29D 


64 6AS0 


i 


2lE 


04 7871 




29P 


64 6AS0 




2AC1 


04 7871 


__ 


2A1 


64 6A50 




2A2 


05 64£A 




2A5 


84 iCAl 




2A4 


20 2000 



c r 



.215 
2A6 
2A7 

.2*8- 
2A? 
2AA 

.2A8„ 
2AC 

2AP 

2 A EL. 



A* DEA7_ 
04 6840 
04 7A4Q 
40 J102 
04 6A50 
04 7847 

ft* 78^71 
44 6 A 50 

04 7647 
24 7847 



1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
_1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
12S8 
_4289 
1290 
1291 
1292 
1293 
1294 
_1293 
1296 
1297 
1298 
1299 
1300 
_ -1MI- 



» COME 
LMDD2 



* COME 
LHED2 



HERE THRU D2 FOR t LHD 



MARiQtHARtMR 

MDR»MDRiFLTPT 

MOR»MDR*FLTPT 

MAR«Q»MAR«MR 

MDR*MORtFLTPT 

MDR»MDR,FLTPT 



GET 16 BITS FROM MAIN MEMORY 
SEND 16 BITS TO FPP 



16 BITS 



HERE THRU D2 FOR 1 LME 



A 
L 
_L 

A 
L 
L 

S 

BT 

L 



MAR»Q«MAR»MR 
MDR«MDR,FLTPT 
MDRjMDRfFLTPT 
'MAR»a*MARtflR 
MDRtHDRfFLTPT 
MDRiMDRfFLTPT 

MROiMRO.Q.CO 

C.LMEDONE 

Q,Q,D2 



* COME 

* 

STMDD2 



* 

* COME 
* 
STHED2 



HERE THRU D2 FOR ? STMD 

ACk mdr 

A MARfOtMAR«MW 

ACK MDR 

A MAR«Q«MARtMW 

HERE THRU 02 FOR * St'MC 



ACk 

A 

ACK 

A 

S 

BT 
L 



MDR 
'MARiO'tHARtHW 

MDR 
MAR«_0«HARtMW 

MROtMROtQiCO 

C*NOB 

Q»Q,D2 



* 
.*. C.PM£. 

* 

_FRXP1 
FRXNX 



1302 

1303 
1304 



HERE FROM 01 FOR I LEtCEt 
"LD'tCB, 

BF AftfiD. .» FRJtNX _ ._.. 

A MOR»Q»MOR 

L MAR t MDR 

_ LI Q»2«HR__ _.. 

A HARtQtHAR 

U MDRiMDR.FLTPT 

l Mpa.t«QRj.EVrPJ 

T MAR»G«MAR»NR 
L ^DRiMORtFLTPT 
I MDRiMDR»FLTPT+Q2 



SEND 16 BITS TO FPP 



16 BITS 



OECREAMENT COUNT 
EXIT IF DONE 
OTHERWISE"," LOOP THRU 02 



GET U6 BITS FrOm FPP 
WRITE INTO MAIN MEMORY 
"16 BITS'"" " 



6ET 1% BljS^ FROM RPP. 
16 BITS 



OECREAMENT COUNT 

EXIT IF DONE _ 

"" "OTHERWISE"," LOOP THRU 02 

AE«SE«MEtOE 
AOiSD»Mb»DD 



(MAR) = SECOND OP AOORESS 



16 BITS TO FPP 

"BUKP"MAfrBT~2~ 
lfe BITS 



8161252" 

8161253 

8161254 

8l6l25S 

6161256 

8161257 

8161258 

8161259 

8161260 

8161261 

8161262 

8161263 

816126* 

8161265 

8161266 

816126T 

8161268 

8161269 

8161270 

8161271 

8161272 

8161273 

8161274 

8161275 

6161276 

8161277 

8161278 

6161279 

3161280 

8161281 _ 

8161282 

6161263 

_8 161284 
8161285 
8161286 

_ 8161287 

8161286 

8161289 

„81£12?Q_ 
8161291 
8161292 
8161293 
8161294 
8161295 

__6i 61296 
81£1297 
8161298 
8161299 
6161306 

emsoi 

_6i613fl2 
8161303 
8161304 
81613Q5 



jf i 



J 
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2AP 
2B0 
231 
2B2 






2B3 
-2B-4 
2B5 
2B6 
2B2 



2B8 
2B9 



2BR 

2BC 

__2BH 



0?BE 
2BE 
_23F 



2C0 

2C1 

-2C2- 



2C3 
2C4 
2£5_ 



02C6 
2C6 



_2C7_ 
2C6 



02C9 
_2C9 



'j4 7871 
64 6A50 
at 7871 
64 6A50 



04 7871 
64 6A50 
04 7871 
60 £000 
-C4 TCOO 



44 6AS0 

04 7847 

nil -»GlfT 

44 6A50 

04 7847 

£4 7S4_7 



04 7C71 
CO PQ OO 



44 6AS0 
C4 7847 
04 7847 
44 6AS0 
04 7847 
04 7847 



1305 
1306 

1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
.1316 
1317 
1318 
1319 
1320 
1321 

_1322_ 
1323 
1324 

— 1325 _ 
1326 
1327 

_1328__ 
1329 
1330 
_1331 
1332 
1333 
-1334. 
1335 
1336 

_ 133 7__. 
1338 
1339 
134.Q 
1341 
1342 

_1343_- 



1344 
1345 
JL3-46- 



00 7C?1 



84 2E04 
C4 2C00" 



1347 
1348 
_1M9_ 
1350 
1351 
1352 



* COME HERE FOR STD 

*. 

STDD2 ACK MDR 

A MAR,Q|MAR«MW 

ACK MDR 

A MARt&iMARfMW 
* 
-« COME.-HERE- RPR- STE 



(MDR) = MS 16 BITS OF DpFp RESISTER 
* = NEXT 16 BITS 



STED2 



ACK 

A 

ACK 

L 
L 



MDR 

MAR.Q.MAR.MW 

MDR 

Q.QiMW 

FLRjPSUtIR 



(MDR) = MS 16 BITS OF SpFp REGISTER 

* 9 LS 16 BITS """" ' ™'~ 
WRITE INTO MAIN MEMORY 



* COME HERE THRU D2 FOR 

.*._.. 



CD 



CD02 



MAR<Q<MARtMR 

HDR»MDR,FLTPT 

nDB tMDR |FLT"T 

MAR»0,MAR»MR 

MDRtMDRiFLTPT 

MDR.MDR.FLTPT 



16 BITS 



16 BITS 



* COME HERE FOR I CER.COR 

.* t £E 

CERDl EQU * 

ACK FLR 

JL ...O.flilR. _ 

* 

* COME HERE THRU D2 FOR 

_* 

FDRXD2 



(Dl) 
(D2) 



GET CC FROM FPP 
UPDATE CC. 



LD,AO«SD,HO«DD 



A 
L 

L 
A 

L 



MAR t Q»MAR»MR 

HDR»MDR,FLTPT 

HDRjMDRjFLTPT 

MARtQfMAR*MR 

MDRiMDRtFLTPT 

MD_R,MDR,FLTPT 



16 BITS 



16 BITS 



OC 7071 



1353 
1354 
1355 
1356 
1357 
1356 



* COME HERE FOR 

_* 

* 

FRRDl £*U 
ACK 

* 

* 

BT 

F,CC L 

* 

* CPHE_HERE _P0R V FXRtFXpR 
* 

FXRD1 EQU * 
ACK YD 



LER«AER«SER 
_J_LDRiADR«SOR 

I LE fAE iSE 
* 
FJLR«0_ 



VlFL.OV 
FLR,O.IR 



*MER,DER (Dl) 
lHDRtDOR_ _ (Dl) 
♦ME .DE (02) 



WAIT HER E TILL: FLOATING POINT 

PROCESSOR SENDS CONDITION COOE 

EXPONENT OVERFLQtf/UNPERFLOW pCCURED_ 
UPDATE CC f FETCH NEXT INSTRUCTiON" 



8161306 
8161307 
_ 8141308. 
8161309 
8161310 
8161311 
8161312 
4161315 

^JaifcUiS- 

-8161315 
8161316 

_J161317 
6161318 
8161319 

.-6161120 
6161321 
8161322 

_fil6132-3 
8161324 
6161325 
6161326 
8161327 
8161328 

_ 8161329 
6161330 
8161331 
.8161332 
8161333 
8161334 

— B16133?_ 
6161336 
8161337 

8161338. 

8161339 
8161340 

_ JU61341-. 
8161342 
8161343 
8161344 
6161345 
8161346 

_816J347 
8161348 
61613*9 
8161350 



<R1> = .FIX POINT NUMBER FROM FPP 



8161351 
8161352 
§161353 
8161354 
8161355 
-8161356 
8161357 
8161358 
8161359 
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( 

MM 
( 

( 



I 



2CA 

2C8 
__2.CC 



02CO 
2C0 
2£f . _ 
2CF 
200 
201 
202 
203 



< I 
. i I L 

( 



__020«L 
20«* 
205 

.206 

207 
208 

2$* _ 

20A 

208 



1 * 7H71 
(.«♦ 7C71 
CO 2000 



A* 3ECE 
OC *L207 
OC H207 
00 7100 
00 2007 
00 2007 
AH 3ECB 



04 7C60 
At 2EC8 
06 _650F 
00 7000 
02 E10F 

05 E020 
6*f 7B28 
A* 3F21 



1359 
1360 
1361 

1362 
1363 

1364 
1365 
1366 
__1367 
1368 
1369 
1370 

1372 
_1373 
1374 
1375 
1376 



1377 
1378 
1379 
1380 
1381 
1382 
1383 
1384 



FXR2 



ACK " MRO 
ACK FLR 
L QtQtlR 



* COME HERE R.R t FLR,F|_OR 



FLR01 
FLR011 



ESU 

B 

L 

L 

LI 

L 

L 

B 



* 

FLRD11 
YS,YS f FLTPT 
YS.YS»FLTPT 
Q,0 

Q.QiFLTPT 
"Q,Q,FLtPT 
FXR2 



DUMMY" WE AdnFOR :'TPP TO IDLE 

SET CC 

UPDATE CC & FETCH INSTRUCTION 



DUMMY BRANCH FOR FPP TO SETTLE 
SEND (R2J.TP FPP . ._.. _. 



SEMD DUMMY HAlFwORD TO FPP 



'♦TLOATINS^POXNT ARITHMATIC INtERRUPT 
* 
FL.0V 



ECU 

L 

BF 

NI 

L 

N2l 



LI 

3 



FLR*PSW,CS 

V,F.CC 

MR0tQ_t»OF* 

QtPSW 

Q,Qt f OF* 

PSWtOiMRO 

MAR,»28» 

GENSWP 



I FLR} = FSW $11 

IF BIT 5 IS DISABLED, I6N0RE INT. 

HOLD CC IN MRO 

SET PSW 

ZERO OUT CONDITION CODE 

OR IN CURRENT CC 



"816136 <J 
8161361 
8161362 
8161363 
81613&4 
8161365 
816136& 
6161367 

_M£13&8 
6161369 
8161370 
8161371 
8161372 
8161373 
8161374 

""8161375' 
8161376 
8161377 

"8161378 
816137? 
81^1380 
6161381 
8161382 
8161383 
8161381 
8161335 



~n 
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I 



2DC 
23D 
2DE 



00 300C 
1C 300A 
CC 2000 



2DF 

2E0 

_2£1_ 



2E2 

2E3 
_2EJt_ 



02E5 
2E5 
_2£6__ 



2E7 

2E6 

_2£2_ 



2Eft 
2EB 
.2£.C_ 



2EO 
2EE 
_2£f_ 



2F0 



2F1 

-2££_ 



2F3 
2F4 



2F5 



0* 3E01 

04 7431 
-_Q.JLJA02 

05 7425 
A4 1EE1 



01 6040 
JML..2Q0C 

84 38FB 

40 2000 

04 7C72 

84 20FC 

84 1EE9 

2P 2000 



04 7EC(t 
00 A0G5 
A4 3EF3 



04 7474 



04 78A0 
60 A 005 



04 7A55 
A4 3EE6 



1366 
1387 
1388 
1389 
1390 
1391 
1392 
1393 

-J. 394 
1395 
1396 
1397 
1398 
1399 
14Q0 
1401 
1402 
140.3 
1404 
1405 
1406 
1407 
1406 

._ 1403 
1410 
1411 
-1412 
1413 
1414 

_1415 
1416 
1417 

.. 1418 
1419 
1420 

.. 1421 
1422 
1423 

—1424. 
1425 
1426 
JL427 
1428 
142* 
1430 
1431 
1432 
1433 
1434 
1435 

_lAS.fi.. 
1437 
1438 

1439 _ 



* COME HERE IF SIGNS DIFFER FOR CH, CHl & CHR 
* 

DIFFER L a»YD»F SAVE YD IN Qi SET G,L FLAGS 

L YD.YD»SL+CO SET/RESET CARRY 

L YD,Q«IR SET CC, 

* 
..* —BLOCK I/O '. . ._ 

* 

* COME HERE THRU Dl FOR ! RBR«WBR 
* 



RBRWBRDl ADR 

L 
.BLKRRl .__.. 

DEC 
BF 

L _ 

* 

* COMMON TO WB*RB»WBR«RBR 

_* 



YD 

MROiYSItCYDSSWA 

MARJQ.YfiPl, 

MROtMRO 

C, BLKRRl 

MDR..Y!. 



ADDRESS THE DEVICE 

(MAR) a_ BLOCK START ADDRESS 



BLKI01 
BLKI02 

BLKIQ3 



EQU 

S 

L . 

8T 

L 

SS 

BT 

BT 

L 



q,mdR»q 

.Oifi.F 

LtFlNISH 
Q«QtMR 

FLR 

V+G+L.TERMIN 

C,BLKI03 
QiQiD2 



I.HDR) = BLOCK. END ADDRESS 



(mar) = block start adoress 

(Q) = ft OF BYTES TO BE TRANSFERRED 
JET FLAGS HERE 



IF BAD STATUS / TIME-OUT, TERMINATE 
LOOP TILL BSY DROPS 
GO TRANSFER THE BYTE 



* COME HERE THRU 0R0M2 FOR WB I WBR 

* . 

WBR WD MDRtCS 
DEC 0,Q 

. . .. . i ..... RBI. 

* 

* COME HERE THRU 02 FOR t RBtRBRtAL 
..* 

RBR RD MRO 
* 

.*. COME ; HERE FROM EMUl AT I ON SEQUENCE FOR AL 
* 
FROMAL EXB MOtttHRO 

_DEC 4 0|Hy_ _ 

RBl INC MAR, MAR 
B BLKI02 



WRITE A BYTE TO THE DEVICE 
DECREMENT BYTE COUNT 



READ A BYTE FROM DEVICE 



WR I : TE__THE. BYTE INT<_ MJWOR Y_ 



ORG 



* ALO SUPPORT 

* 



«300 ( 



LOAD PROGRAM FROM ALO INTO MEMORY. START EXECUTION. 



8161387 
6161388 
8161369. 
6161390 
8161391 
8161392 
8161393 
8161394 
_8161355_ 
8161396 
8161397 

8161396 
8161399 
81614QQ 
61*14.01. 
8161402 
8161403 
.8161404 
6161405 
8161406 

01f1nn7 
. u*nti9u • 

8161408 
8161409 
6161410 
6161411 
8161412 
8161413 
6161414 
6161415 

-8161416 
6161417 
8161418 

.6161419. 
8161420 
8161421 
616142.2. 
8161423 
8161424 

.816J425 
8161426 
6161427 

_6161428 
8161429 
3161430 

.6144431 

8161432 
8161433 
8161454 

8161435 
816U3S 

8161438 
8161439 
8161440 
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, 1 


0500 




1440 
1441 


AL01 EOU 

* 


« 


1 


3Q0 


04 7Q74 


1442 


RD 


PSW 


1 1 


301 


OH 72?* 


1443 


RO 


LOC 




302 


04 7A74 


1444 


RD 


MAR 




303 


00 70?4 


1445 


RD 


YD 




son 


14 005C 


1446 


S 


YD»YO»MARtSR+F 


< 1 


305 


A4 3534 


1447 
1448 


BF 

* 


G,IDLE 




306 


C4 787* 


1449 


AL02 RD 


MDR 


( 


307 


6C B005 


1450 


DEC 


YD«YD,rtW 




_ 308_ . 
309 


04 6A50 
A4 1F06 


1451 
14S2 


A 
BF 


HAR»QtMAR 
CAL02 "" 


( 






1453 


* 




111, 


50A 


1C 700A 


1454 
1455 


L 
8 


Y0*PSWtSL+C0 


30B 


A4 3F3C 


EPSR3 


( 






1456 


* 










1457 


* 




f 






1458 


* 




< ! 


30C 


04 7471 


1459 


lmedone ack 


MRO 


i 


300 


C4 7C00 


1460 


L 


FLR.PSWtlR 






■ »• 


1461 


* 




( 






1462 
1463 


* ROUTINE FOR 


AL 


i 


30E 


64 0F10 


1464 


AL1 BT 


AMODtALX 


< ; 


30F 


00 7100 


1465 


LI 


0,0 




310 


00 6040 
04 7873 


1466 
1467 


ALX A 
LI 


GiQjHPR 




311 


MARt *78» 


( 


312 


44 78*0 


1468 


LI 


MARi'80'.MR 




313 


00 E05A 
84 ICFB 


1469 
1470 


S 
BT 


Q,0«NAR«CO 




31* 


CtFlNlSH 


r 


315 


04 7EC1 


1471 


ADR 


MDR»CS 




U*_.._. 


04 7£42 


1472 


OC 


MDR 






1473 


* 




( 


317 


04 7C72 


1474 


LEADER SS 


FLR 




318 


64 20FC 


1475 


ST 


V+G+L,TERMIN 




319 


84 1F17 


1476 


BT 


C, LEADER 


( 


31A 


C4 7474 


1477 


RO 


MRO 




31B 


44 742C 


1478 


.. . . L 


KRD«HRQ,P+MR 




31T 


S4 3bFl 


1479 


BT 


G.FROMAL 


( 


310 


44 3F17 


1480 


- 


LEADER 








148J 


* 










1482 


* MACHINE MALFUNCTION DETECTEC 


t 






1483 


* 






_031t 




1484 


MMALF ECU 


* 




3lE 


84 F538 


1485 


BT 


PPF.PWRDWN 


t 


3lF 


34 ADaF 


i486 


BT 


CATN,CONSER 








1487 
14S8 


* 

HHALFl LI 







320 


04 7B38 


MAR»OMMPSW 


< 






248* 


* 











1430 


J»_COMHOi! PS*L 


§kAP ^ROUTINE; 






1491 


* 




( 


321 


04 3400 


1492 


GENSWP L 


MRO. YD 






— 


1493 


j* _ 




( 


■,:-... . , :. .-,... , 







the alo cHWCEvrerrTs addressed 

ON POWER UP, 

SET PSW 

GET LOC 

(MAR) = PROGRAM START ADDRESS 

(YD) = PROGRAM FINAL ADDRESS 

((YD)) = # OF HALFWORDS IN PR06RAH 

IF NON-POSITIVE, ABORT UNLOADING ALO 

(MDR) = NEXT HW~ OF PROGRAM 

WRITE THAT Hy InTO MEMORY 

INCREMENT MAR BY 2 



LOOK S PSW WAIT BIT 



DUMMY ACKNOLEOGE FOR FPP TO IDLE 



AL TO (Q) ADORESS 



READ BINDV ENTRY 3 X»78« 

( Q ) = ft OF BYTEs TO JE TRANSFERRED^ 

abort if LESS Than "zero 

ADDRESS THE DEVICE 

SET UP THE OEVlcE 



TERMINATE IF BAD STATUS/TIME-OUT^ 
LOOP TILL BSY DROPS 



NON-ZERO BYTE Is READ 
LOOP 



PRIMARY POUER FAIL 

TO EXIT IF MICROPROGRAM HAN6S UP 

IN MACHINE MALFUNCTI ON PSW SW APS 



SAVE YD IN MRO 



8161441 
8161442 
8161443 
8161444 
8161445 
8161H46 
8161447 
8161448 
8161449 
8161450 
8161451 
8161452 
8161453 
8161454 
8161453 
816145^ 
8161457 
8161458 
" 8161459 
8161460 
8161461 
8161462 
8161463 
_§1614S4_ 
616146$ 
6161466 
816A467 
8161468 
8161469 
8161470 

8161471 
8161472 

&l$14_73 
8161474 
8161475 
8161476 
6161477 
8161476 
816147* 
8161480 
3161481 
_816l«t82 
8161483 
8161484 
8141M5 
8161486 
8161467 

Jl 1^1 4j8 8 
81&i48§ 
8161490 

_»Ml«>51 

8161492 
81614S3 
8161494 
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1 322 


04 7800 




323 


00 7102 




! 324~ 


6!* 6.A30 




325 


Of 7810 




326 


6f 6A50 




327 


f.C 7101 


f 


| 328 


A«* BB2C 




i 3?9 


_ _.A4_FB2B _ 




32A 


05 0840 




32P 


Of 7100 




0S2C 




( 


32C 


0* 70*0 




a?D 


0*t_6A5Q 




32E 


40 2000 


( 


32F 


0* 72fO 




, Q33.0.. 

330 
331 






Of 7C80 


( 


Af 373A 




0332- 




( 


332 


3f AF3A 




r" 333 


Of 7B80 


( 


33f 


ff 7DO0 




_335 


_. Qf-7AfQ_. 




336 


ff 7B82 


( 


337 


OC 71FF 




33P 


_..QE_fiOfC 


( 


339 


8f 3722 




33A 


__.1C 7Q0A 


( 


33? 


OC 7020 




S3C 


g_f 1059 




330 


Cf 7C00 


i 


33E 




( 







lf9f 


QUEINT 


L 


MDRtPSW 


lf95 




LI 


Q«2 


If 96 




A 


MAR.QiMARiMW 


lf97 




L 


MORtLOC 


lf98 




A 


MARtQtMARtMW 


lf99 




LI 


YDiltMR 


1500 




BF 


MALFiLPSWl 


1501 


* 






.._15Q2 




BT 


MPEtLSET 


1503 







MDRtYD,MOR 


150f 


LSET 


LI 


PSWtO 


1505 


* 






1506 


LPSW1 


EQU 


* 


1507 




L 


PSWtMDR 


1506 . 




A 


MAfijOtMAR 


1509 




L 


Q.Q.HR 


1510 




L 


LOCtHPR 


—.1511.. 


—.EPSBl... 


EQU 


* 


1512 




L 


FLR«PSW,CS 


1513 




BF 


G,EPSR2 


-_-151«L. 


..* .... 






1515 


QUENBL 


EQU 


* 


1516 




BT 


CATN«EPSR2 


J.517 


.. *_ . _ 






1518 




LI 


MAR,»80» 


1519 




LI 


FLR*0,MR 


.1520. 




L 


MARiMDR 


§ 1521 




LI 


MAR,»82*.MR 


1522 




LI 


YO,»FF» 


__1523 




N 


YOjYO«MQR«F 


152f 




BT 


G. QUEINT 


1525 


* 






1526 


. _EP£R2_ 


L. 


_ YBjPSMjSL+CO 


1527 




L 


YO,MR0 


1528 


* 






1529 


.CP.SR3 


_BT 


.GjWAIT._. 


1530 




L 


FLR«PSW«IR 


1531 




ENO 





SAVE OLD PSW 
SAVE OLD LOC 



OR IN L FLA6 
RESET MPE & EpF 

fromTpsw 

NEW PSW 



NEW LOC 
.EBOfl EpSR . 

look a pswoe 



To EXIT IF MICROPROGRAM HANGS UP 
.114. QUEUE SERVICE PSW S«AP.S 



(MAR) = QUEUE ADDRESS 



SEE IFJLIST IS EMPTY 

TAKE QUEUE SERVICE INTERRUPT 

-CARRY =.PSMOO_ _. 

RESTORE YO 



DO USER'S 'INSTRUCTION 



8161f95 
8l6lf96 
6l61f 97 
8161f98 
8161^99 
8161500 
8161501 
8161502 

.816150? 
8l6150f 
8161505 
8161506 
8161507 
8161508 

-8J.615Q? 
8161510 
8161511 
8161 512 
8161513 
8l6151f 
BlfilSl? 
8161516 
8161517 

8161518. 
8161519 
8161520 
.6161521 
8161522 
8161523 
.M6152f_ 
8161525 

8161526 
-9&6152?. 

8161528 
8161529 
816153.0 
8161531 
8161532 
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r I 



NO ERRORS 

ABLtt? 

ACH 

ADD 
-_ADD.H*T 

AHH 

AHR 
_AI_ 

AIR 

AL 
_ALI 

ALOl 

At 02 
_ALfl£: 



ALX 
APSM 
ATLl. 



* I 



ATL2 
ATLABU 
_AIL.AILB1- 



i 1 1 



ATL02 

BALR 
.JECA... 

BF3 

BKWORO 
_BLKI.Oi. 



( t 



BLKIP2 
BLKI03 

JfflLllRRL. 
BRANCH 
BTCR 
_B_IS 



III! 



BX 
BX1 
_B*R_. 
BXLE 1 
BXNOB 

COD? 
CER 

_ CERD1 .._. 

CWP 

CLB 
—CLHR. .... 

CLRWT 

CONINT 
_£QN SEJL 

CONTIM! 

DHR 
_JQfoRl.__ 

DIFFER 

D1SPLY 
-_EP.Sft.___ 

EPSR1 



0267 

0080 

0195 

018B 

0088 

008E 

0L_04 

00D7 

OQOB 

030E 

0300 

0306 

0026 

0310 

0024 

0253_ 

0262 

007E 

_G2S1 
025E 
009F 
00 A4 
00A8 
OQAC 

_JL__£5 
02E6 
02-E9 
Q2E1 
00 AO 
00A2 

_JL0A6 
0012 
00B2 
..O.OAF 
00B1 
00B4 
QQ14 
02-8 
OOEl 

_D2.BE 
0097 
00B9 
0C99 

0175 
ClEB 

_ais_F 

017F 
OOOB 
0200 
02DC 
C190 
QODO 
0330 



...J 



862 
814 



69 

6 J. 9 

1452 

_ 655 732 

1464 

654 730 
1163 
1196 1198 

296 



170 
1432 
1414 
14_02 

*_3 418 



453 



459 

_e_7 



595 



7e3 


835 


854 




885 


...I486 


810 




570 




377 




780 


81*8 



855 



850 



531 
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EPSR2 

EPSR5 

EX8R 

F.CC 

FDRXH2 

FINISH 

FL.OV 

FLR 

FLRD1-- 



FLROll 

FLT1 

FLT2 



FtT3 

FLT* 

-F-U5- 



FLTOISP 
FN1 
-FM1J.-- 



033A 
033C 
O0C5 
02C8 
02C0 
OOFB 
0204 
OOOF 

-A2£Q 
02CE 
01CB 

_.Qli>2 
01 OF 
01E2 
JL1E4 
01C5 
OlAC 

JLlBfl. 
01B0 
0163 
J12FL 




1513 


1516 


1455 




1378 




1410 


147Q 


1352 




- 586- - 




1366 




963 




_973 




982 


997 


983 




_S85. _ 




846 


945 


.917 




908 




an 





GENSWP 
HEI.P 
HELP1 
IDLE 
I0LE1 
IDLE* 
ILEG 
ILGPSW 
JBM 



IOATN 
IORR 



0321 
0197 
0198 
0134 
0136 
015E 
009B 
0030 
QQfiC 
01E7 
0008 
0005 



1372 
.58.2 . . 

394 1005 1384 
32 

781 .. 

906 909 933 1447 

724 

723 

393 

884 



I IOSVC 

I LB 

I LBR 

LCS 

LDDOU3LE 

L DREG 



LOSINGLE 
LEADER 

_LHB_ 

LIST.OV 
LM 

_LMD_ 



OlEA 
0OB5 
Q0B6 
0096 
0113 
010A 
01 IF 
03X7 
5095 
028A 
00C6 
008B 



678 
_665 

693 
1476 1480 

1169 
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( 



Mil. 



LM002 
LHE 
JJIEM- 



LMEOONE 
LMNX 
JJSSI"! 
LOCOIS 

LOO<?0 

-LP-SM 

LPSWl 

LSET 

HARD 



I l r 



( 



HHR 

MHR1 

HHUR 



MHUR3 
M8ALF 
MHALfl 



HMF 

MR ONES 
HRQPOS 



NHR 
NLO^G 

BNE6JL_. 

NNES2 
NOB 

, , , , ^__MyRAPi 
( 



028B 
0091 

G30C 
COOE 
000C 
OlHC 
01BB 

_OOP5 
C32C 
032B 

_0_12E 

oooc 

0232 
_00DO_ 
02*8 
031E 
0320 
0179 
0207 
0205 
0092 
0067 
0238 
023C 
00*1 
_0_2 A 1 



328 

_J.52 

1271 

77 

702 
904 



876 



929 934 959 993 



52«* 1500 
1502 
938 955 

574 



N0WRAP4 

OC 

OCR 



iitt 



OHR 
OIPSW 
QKKPStf 
OUTOIS 
OV 
_QVr_ 



0284 
002E 
002F 
0093 
0040 
0036 



578 

883 

834 

" 706 

1040 



616 
1118 
1122 

432 509 
J.180 
1233 



518 886 1289 



14SS 



PlMTR 
POW 

PUROWM 
PW0WN2 

PWftUP 

[ PWRUP2 

. PwRUPo 

I JSiiE& 

QOK 
QOKl 
_ftyEINT__ 



012F 
0225 
022A 
0022 
0157 
018 6 



fiUENBL: 
RBI 

RDLQ2 

RBR 

RBRWBR 
RBfiMfifiai. 



0138 
014D 

J>1 00 . 
0119 

0222 
021F 
024F 
03 22 
0332 
02F3 
2lF 
02FO 
00OA 
02OF 



871 


990 


1056 


1079 


1041 


1093 


659 


734 


758 


772 


90.7 




1485 




745 




669 




£«B 




JJLTX 





1088 




1137 




1106 


1524 



1421 



564 



T] 

K I 

I 

( 

( \ 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 
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RBWB 
RBWBNX 
-RO 



RD2 
RDKEY 
-ROR 
REGOIS 
REGM 




RSNX 
RTL1 
RTL2 



RTL02 

RTLRBL 

RTLWRL03- 



0034 
0038 
OOlfl 
0019 
01SF 
0023 
ClBF 
C1C0 

-OOIB 
001E 
0021 

.0.0.5 A 
021B 
00&B 

J1QQ2 
000A 
C26F 

-C285 
0278 
007F 
02feD. 



163 

112 138 319 

815 

116 

952 

108 



1073 



RXNX 

SCH 

SHIFTO 

SHQKTR. 



SHR 

SINT 

SINT1. 



UUUO 
0008 

-Q14.Q. 
008F 
00E6 

-HQA9_ 
0090 
0080 

_H1ED_ 



41 
1203 
1223 1223_ 



aoa 

61 
741.. 

190 
-421. 



SINT2 
SLA 

SLHA 

SLHA1 
-SLMAJ32 

SLHL 

SLHL2 
.S_ 

SLHL02 

SLHLNX 
SLL 



01F6 
0040 
-Q0J4. 
0047 
0048 

-.aoso. 

0030 
003E 
JL0_3f 
0051 
0042 
004F 



JiQl 
822 



205 



197 210 

_2QL 

183 



SLL102 
SLL02 
_3LLS 



0056 
0054 
QQP4 



231 257 263 28a 618 



SRA02 

SRHAD2 

SRHL1 



006E 
0061 
0065 



8RHLD2 
SRL1D2 
SftL Qg 



0064 
0069 
006 8 



-244 
269 



SS 
SSR 
JlIML 



0029 
002C 
0000 
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6C3 
751 



PA6E 35 





51ART1 


ocoi 


c 


STB 


006D 


, JS_T£$ . - - 

STD 


coco 

OOF-3 


f STDDS 


OfcAF 


SIDOU9UE 


01*9 


STE 


00E2 


( STE. STD 


007A 


STEQ? - 


02B3 


STENX 


COTC 


< STH 


ooa^ 




STH2 


ooa& 




■STH 


OOCA 


< 

< i 


, STMO 

9THOD2 _. _ 
STHE 


0Q9A 
029A 
OOSE 


( STKEH2 


C29C 


ST_SJ^ ! 3L£ 


Qli>3 


! svcos 


00 to 


( j TERKIN 


OOFC 




1 THI 


QQ8A 


THRUD2 


00*56 


( WAIT 


0159 


__. HAITI 


Oli>C_ 


! WASEHPTY 


026 A 


< | UBR 


02E0 


(1(1 1 SaD — - 


..Q.Q£1„ 


WDR 


0027 


( VJHR 


0025 


_XH& 


009H 


j YONMES 

' 1 


02SD 



5<?9 
269 

489 



_. 365. 

3S8 
768 _ 

1«U3 1«*75 

""542 

1529 

782 

1206 



126 



1CU8 



( I 

...,L 
( 



t r 
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PAGE 



0001 



onoo 



0000 



0000 



000 



r 



r' 



oop 

.001 
00? 
003 

JBQ4_ 
oos 
oof 

JlflT. 
OOP 
009 

JQ (LA- 



GO 009B 
00 Q09F 
00 00A2 
00 0QA4 
QU 0092 
00 0099 
00 0093 
00 JJG?H 
00 0095 
00 0097 
QOJJE 



2 
3 
4 
5 
6 
7 
8 
9 
10 
13 
It 
15 
10 
19 
20 
23 
24 
25 
26 
27 
29 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
49 
52 
55 
56 
57 
5.8 
59 
60 
61 
62 
63 
64 
65 
66 
67 



F.VARI 



ECU 



NLSTC 



SQCHK 



FQ1 : BASIC 



* SET UP SYSGEN PARAMETERS 



MPY.DIV 



SPFP 



OPFP 



ELSE 

ECU 

ENDC 

ELSE 

EQU 

E'NDC 

ELSE 

E£*U 

EMDC 



COPYRIGHT IHTERDATA INC. SEPTEMBER 1976 



OHEf'iA MAHAJAN 



* pROM SOURCE IS ASSEMBLED IN CONJUNCTION wITH THE MICROPROGRAM SOURCE 

* OPERAMr. FI-LD IS THE SYMBOLIC ROP ENTRY POINT FOR Dl 

* rOmiEMT FIELD S H OWS 0P- C 00E AND VALID INSTRUCTION MNEMONIC 

* ONLY THE LFAST SIGNIFICANT B YTE CF THE CODE GENERATED IS USED 

PARTS 19-156R00FQ0 DUfVY PART ft 

PARTS 19-186R00F00 0U^<Y PART ft „ 4 Drtl . „ UTD 

* THE [.-ROM DATA IS CONTAINED IN THE FOLLOWING 512 X 8 (4K> ROM CHIP 



IFZ 


F.VARI-1 


PARTS 


19-186RO0F 


E&OC 




EMOC 




EMDC 




E^DC 




DC 


ILEG 


DC 


BALP 


DC 


8TCR 


DC 


BFC* 


DC 


UHR 


DC 


ClHR 


DC 


OHR 


DC 


XHR 


OC 


LHR 


DC 


CHR 


OC 


AHR 








01 


BALK 


C? 


c?TCR 


r.3 


BFCR 


r;u 


NHR 


05 


CLHR 


6 


OHR 


7 


XHR 


r f- 


LHR 


1^ 


CHR 


OA 


AHR 



[>8l6(J0l 

j8 16002 

C-8J60 03 

i 816004 

081600b 

"8160 06 

H816007 

r i8l6008 

0816009 

0816H12 

'1816013 

nsi6oj4 

r;8l6P3.7 
"8l6nia 
D81&019 
: ?8l6n22 
".816023 
D8l60?f 
D816025 
W81602& 
u8l6027 
D816028 
C816029 
."S816030 
D816Q31 
^816032 
)8l6o33 
C816034 
0616035 
-•8l6n36 
^816037 
D816038 
D816Q39 
H816040 
P816041 
■"■81&042 
08160^3 
H816044 
D816C45 
H816048 
0816051 
r ,8l6o5^ 
0816055 
0316056 
r.8l6057 
-816058 
0816059 
:^8l6C60 
H816061 
Li8l6o62 
D8l6o63 
C816064 
1816063 
"816066 
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009 


00 0090 


QHC- 


... 


ooc 


00 009B 


00D 


00 009B 


OOE 


00 0Q6D 


r oaF 


00 QQBF 


010 


00 009B 


on 


00 009B 


: oi 2 


00 0Q9B 


013 


00 009B 


01* 


00 009B 


015. 


OQ 0Q?B 


QJ6 


00 009B 


017 


00 0096 


_019_ 


.Q0..O0?fl 


019 


00 009B 


OlA 


HO 009B 


fil* 


00 0Q.9B 


01C 


00 QQ9B 


oio 


00 009B 


,- -OlEL .. 


0Q_9Q9B 


| OIF 

1 


'00 009B 



L 



r 



6fl 




DC 


SMS 


r> - 


SHR 


69 




IFZ 


ttPY.DIV 






70 




DC 


ILEG 


nc 




71 




DC 


ILEG 


<)■:■ 




72 




EKDC 








7i 




ENDC 








77 




DC 


ACh 


nc 


ach« 


78 




DC 


SCH 


OF 


SCHR 


79 


* 










60 


* 


op-codes in 


- IF ARE ILLEGAL 






81 


* 










62 




DC 


ILEG 






63 




DC 


ILEG 






e* 




DC 


ILEG 






85 




DC 


ILEG 






86 




DC 


ILEG 






87 




DC 


ILEG 






86 




DC 


ILE3 






89 




DC 


ILEui 






90 




DC 


ILEG 






91 




DC 


ILEG 






92 




DC 


ILES 






93 




OC 


ILEt- 






94 




DC 


ILEG 






95 




DC 


ILEG 






96 




OC 


ILEG 






97 




DC 


ILEG 







:-816f.f7 
■■816L'68 
0816069 
'1816070 
7616071 
J816175 
•■•816076 

:si6c77 

J816P78 
n8l6079 
D816080 
H8l6n61 
0816082 
08161,63 
0816 084 
0616065 
08l6t>86 
^816087 
0816088 
J8l6p89 
0816090 
~*81tr9l 
0816C92 
0616093 
"1816094 

'81609b 
0816096 
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PAGE 



JPli 00J0i6..._ ... 1M..._. OC 8TS 21 JFS 0816100 

| 021 00 00*8 101 DC BFS 2? BFBS ^UlOl 

H5H__ 00 SOAP 1Q3., UL in. - ;i816103 



l__ 



026 00 008C 105 OC Irt.« 26 AIS rSl 6in5 

--027. 00 OQtfC 106 DC 2? SIS 

036 107 IF2 SPFP ~8l6ln7 

OSS 00 009B 106 DC ILES <8 < QSlfelQfl 

H29. _ J}0 0P9B _. 109 DC ILEG 2* I8l6l„9 

" 2A 00 0098 HO DC ILtb j« D8l6ll0 

02B 00 0096 111 DC LE* 80 ^ 

__J)2JL . 00 Q.09B . . U2 DC ILE* -t 0816112 

gri 00 009B 116 DC ILEu ^ D6 l6il3 

02 £ 00 009B lit DC IU.S 2- D8l6ll* 

_D2f_ 00 009B ... US DC ILEb 2F 

03_0 . . 127 . 1FZ DPFP 06 J 6 ^ 7 



030 


00 0093 


033 


GO 009B 


r __ . 03? 


00 0098 


033 


00 009B 


03«f 


00 G09B 


1 0.35 . 


. 00 J)Q9B 


036 


00 009B 


037 


00 0Q9B 


0_3* 


00 009B 


, 039 


00 009B 


J 03A 


00 0G9B 


' . 033 - 


DO 009B 


osc 


00 009B 


030 


009B 


0.3 E 


00 D09B 


f . 03F 


00 009B 



OC 


BTS 


OC 


BTS 


DC 


BFS 


DC 


BFS 


OC 


IMF! 


DC 


LCS 


DC 


I Mi* 


DC 


IHM 


IFZ 


SPFP 


DC 


ILES 


DC 


1LEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILES 


DC 


ILES 


EWDC 




ENDC 




IFZ 


DPFP 


ES 30 


- 3F 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


OC 


ILEG 


DC 


ILEG 


oc 


ILEG 


DC 


ILEG 


DC 


ILEG 


OC 


ILEG 


OC 


ILEG 


DC 


ILEG 


ENDC 




EMDC 





20 


BTBS 


21 


BTFS 


2? 


BFBS 


23 


BFFS 


2<+ 


LIS 


as 


LCS 


26 


AIS 


?1 


SIS 


23 




29 




2A 




2B 




ac 




£. r ^ 




?.E 




2F 





F \ HI l OP-CCDES 30 - 3F ARE ILLEGAL 0^6129 

130 * . . ^816130 

131 E ILEG "l"?Z 
"2 ?°. l^ ^816132 
I 33 ^ Jhcr 0816133 
I 3 * ° C r ^ 081613-r 

135 DC ILEG 0816135 

136 DC ILEG 0616136 

1 37 ^r Jl"r" D816137 

138 DC ILt» 0816138 

139 ^r r 08161*9 
lJJ JC ILE* 0816^0 
1*1 f r ^E6 08161*1 
1*2 DC ILEG 18161*2 
l* 3 D ^ J^)* C616143 
>** ^ J"? 0&1&1** 
1*3 DC J LlG D8i6l*5 
1*6 DC ILEG [a«6l*6 
1*7 ENDC 081616* 
165 
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o^n 


OU 0002 




out _ 


_JQ.Q.. 0JD02_ 




04? 


00 0002 




043 


CO 0002 




-&Jt4 - 


JOO_0006 




04* 


00 0006 




046 


00 0006 


, _._ 


QH~r 


00 0006 




04« 


00 0006 




of* 


00 0006 




04A_._ 


00 0DQ6 




048 


00 Q006 




O^C 







04C ..._ 


00. 009B 




04D 


00 009B 





04E 


00 0OU6 


_ 


0^ 


00 0006 


1 


_ J15fl 


00 009B 




051 


00 009B 




05? 


CO G09B 






- <* f. ->Oa 




_. UJJ 


U \f UU 'U 




054 . 


00 009B 


j 


055 


00 009B 


1 


nsfi. 


00 .GQ98 




057 


00 009d 




05? 


UO 009B 




._05 q .._.. 


M QS9B 




05A 


00 0Q9B 


L_ 


05B 


00 009B 


. -ft5C 


_ M QQ9B 




050 


&o ooye 




05F 


OU 0098 




_ U5F 


0.0 009B 



167 


DC 


RS 


168 


DC 


RS 


169 


DC 


RS 


170 


DC 


RS 


171 


DC 


RX 


172 


DC 


PX 


173 


DC 


RX 


174 


DC 


RX 


175 


DC 


KX 


176 


DC 


HX 


177 


DC 


RX 


178 


DC 


KX 


179 


IF2 


■"■PY.DIV 


18U 


DC 


ILEG 


181 


CC 


ILEG . 


182 


ENDC 




186 


ENDC 




187 


DC 


RX 


188 


DC 


RX 


139 


* 




190 


* op-codes 5o 


- 5F A 


191 


* 




192 


DC 


ILFG 


193 


DC 


ILEG 


194 


DC 


ILEG 


1 «c 


etr> 




1?*' 


Ub 


4UC« 


196 


DC 


ILEG 


197 


DC 


iLEb 


198 


DC 


ILEG 


3 99 


DC 


ILEG 


200 


nc 


ILEG 


aoi 


DC 


ILEG 


202 


DC 


ILEG 


203 


DC 


ILEG 


204 


DC 


ILEG 


205 


re 


ILEG 


206 


DC 


ILEG 


207 


DC 


ILEG 



'* i ' 


3TH 


41 


BAL 


4/ 


8TC 


43 


BFC 


44 


NH 


",5 


CLH 


<:6 


OH 


4 7 


XH 


4A 


LH 


^5 


Ch 


4fi 


AH 


4r 


SH 


4C 




•V> 




4E 


ACH 


*+F 


bCH 



i.)fllbl6G 
? , .0l6l67 
0816168 
:8l6l69 
-816170 
;. 816171 
J816172 
■-■816173 
J8J6174 
0816175 
0816176 
0816177 
;8l6l78 
)8J6179 
08l6l80 
H816181 
0816185 
:!8l6j8fa 
: 8i6i87 
[•816188 
D816189 
a8l6l90 
H816191 
1816192 

nai6i93 

■ .a « £.« all 

■'«-• JL *• 1 ? ■ 

D81&195 
,,816196 
H616197 
; ,!816198 
"816199 
c "83.62fi0 
-)8162q1 
D8l62!i2 
^616203 
"816204 
'->8l6205 
1816206 
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060 






060 


_00_O.Q9B 


1 

L_ 


__-_Q£l 


00 0006 




0&2 


00 009B. 




063 


00 009B 




._ 06* 


00 007E 


i 


065 


00 007E 


i 
i 


066 


00 007F 


i 


J>67 

06P 


00 007F 




068 


00 00-98 




06? 


00 0Q9B 


j — 


06A 


00 009B 




06B 


00 0Q9B 


L_ 


06C, ._ 


00 009B 




060 


00 009B 


j— 


"""06E 


00 Q09B 


' 


O&F 


00 0U9B 


L 


0?n 


.. .._ 


| 


070 


00 009B 


i 

L. 


..._ 071 






071 


00 009B 




07? 


00 0098 






073 


00 009B 






Q7* 


00 009b 




07? 


00 009B 




076 


Ou 009B 




_ .077 


OU 009B 


r 

i 


078 




' 07* 


00 009B 


L 


__Q71 „ 


00 009B 




07A 


00 009B 




07B 


00 009B 




C7C. 


00 009B 


r 


070 


00 009B 


07E 


00 0Q9B 


L 


D.TF 


00 Q09B 


- 


r 







209 

210 

211 

21* 

815 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

237 

238 

239 

2*0 

2*1 

2*2 

2*3 

2** 

2*7 

2*8 

2*9 

250 

251 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

280 



IF2 


SPFP 


DC 


I LEG 


ENDC 




ENDC 




DC 


RX 


oc 


ILEG 


DC 


ILEG 


DC 


ATLABL 


DC 


ATl.ABL 


DC 


RTLRBL 


DC 


RTL.KBL 


IFZ 


SPFf 3 


DC 


ILEG 


OC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


cc 


ILEG 


ENDC 




ENDC 




DC 


ILEG 


DC 


ILEu. 


IFZ 


PPFP 


DC 


ILEG 


ENDC 




ENDC 




IFZ 


SPFP 


DC 


ILEG 


DC 


ILEG 


ENDC 




ENDC 




DC 
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SH 


564 




IFZ 


MPY.DIV 






565 




GC 


C 


4C 




566 




DC 





'\l 




567 




£NDC 








571 




EMQC 








572 




DC 


ACF 


«*F 


ACh 


573 




DC 


SCH 


4F 


SCH 


574 


* 










575- 


* 


OP-CODES 5C 


- 5F ARE ILLEGAL 




576 


* 










577 




DC 


n 






578 




DC 


c 






579 




cc 


». 






580 




DC 


c 






561 




dc 


L 






582 




DC 









583 




L;C 


c 






584 




DC 


z 






585 




OC 


c 






see 




CC 









587 




CC 









588 




l-C 


c 






589 




DC 


r> 






590 




CC 


r> 






591 




DC 









592 




DC 


C 







"V816551 
•^816552 
-316553 
r 8t65?4 
^8j6555 

.8165*6 
J616557 
-.8:6556 
i 816559 

8lbS6C 

■: ei656i 

r 6l6562 
0616563 
:ei6564 
-616565 
816566 
n 8l6570 
-8 16571 
0B16572 
r8l6573 
T816574 
0816575 
"816576 
"<6i65~7 
'816578 
"'SI 6579 
~6i6580 
r 58l65«l 
I.-816582 
r>8i6«:.fl3 
^616584 
D6J6585 
D816586 
•.816587 
'"'816588 
"■816589 
l8i65°0 
r-616591 



L. 



MODEL 8/16 DROH O5-O69F01RG0A13 (BASIC) 
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MODEL B/16 DR0M2 DATA 



L 



160 




160 


00 oooo 


161 


00 0088 


1&2_ 


CO oooo 


163" 


00 oooo 


164 


00 025E 


1£$„_ 

166 


QO 0267 
00 0278 


167 


00 027F 


_168 




166 


"~ "oo oooo 


169 


oo oooo 


J16A __ 


00 oooo 


I&B 


"oo oooo 


16C 


oo oooo 


160 


oo oooo 



16E _.JO_QMO 
16F 00 0000 



17P 
170 



17J 

.171 
172 



173 
174 

.175 
176 
177 

-_UJ& 
176 
179 

„_17A 
17B 
17C 

._1M. 
17E 
17F 



oo oooo 



00 GOO0 

00 oooo 



oo oooo 
ca oooo 
oo oooo 
oo oooo 
oo oooo 

oo oooo 
oo oooo 

00 QOOO 

00 oooo 

oo oooo 

oo oooo 

oo oooo 

oo oooo 



59** 

595 

59$. 

599 

600 

£01 

602 

603 

6Q4 -. 

605 

606 

607 

606 

609 

610 

611 

612 

613 

614 

622 

623 

624 

625 

626 

627 

623 

629 

632 

633 

634 

635 

636 

640 

641 

642 

643 

644 

645 

646 

647 

648 

64? 

650 

651 

652 

653 

654 

655 

665 



IFZ 


SPFP 


DC 





ENDC 




ENDC 




DC 


AHi«i 


DC 


C 


DC 





DC 


ATL02 


DC 


ABLD2 


DC 


RTL02 


DC 


KBL02 


IFZ 


SPFP 


DC 





DC 





DC 





DC 





DC 





DC 





ENDC 




ENDC 




DC 





DC 





IFZ 


DPFP 


DC 





ENDC 




ENDC 




IFZ 


SPFP 


DC 


C 


DC 





ENDC 




ENDC 




OC 


■0 


DC 





DC 


C 


OC 





DC 





IFZ 


DPFP 


DC 





DC 


c 


DC 





DC 





DC 





DC 





EC 





DC 





ENDC 




ENDC 





6£- 



61 


A HP 


6? 




63 




6^ 


ATL 


65 


ABL 


66 


RTL 


v7 


RBL 


6R 




69 





6* 



6E 
6F 



D816593 
S1816694 
r-816595 
"816593 
0616599 
•7816603 
0816601 
'816602 
L 816603 
D816604 
H81660S 
{816606 
C8166n7 
0816608 
D816609 
0816610 
l-816611 
r 816612 
081661 3 
D616621 
D816622 
P816623 
"816624 
r.'il6625 
0816626 
0816627 
D816628 
D816631 
D816632 
"1816633 
D81663 1 * 
0816635 
D816639 
D816640 
P816641 
H816642 
D816643 
08166*4 
::-8l6645 
08166M6 
L8166H7 
r,8l6648 
H816649 
D816650 
08166*1 
Q816652 
r6l6653 

?8l665* 
H816664 



~n 



MODEL 8/16 BROW 05-069F01RQOA13 '{BASIC) 
"OOEL 8/16 DR0M2 DATA 



PA1SE It 





iso 


00 oooo 




lei 


00 oooo 


' 


ip? 


__.C0. OOOQ 




183 


00 oooo 




184 


00 oooo 




IBS 


no nnoo 




186 


oo cooo 




187 


oo oooo 




Iflfi 


_ _H -.QH.OJ) 


1 


189 


oo oooo 


' 


ISA 


oc oooo 




1BJB _. 


_._.Q.Q .HQ.QQ. 




1BC 


oo oooo 




isr 


00 oouo 




lflE. _ 


. OO.OOPO 




18F 


CO oooo 





190 


00 064 




191 


00 oo&i 





_4.92 


00 OQAl 




193 


oo oooo 




19<* 


00 00A1 


; 


._ 195- ... 


. oc oooo 




196 


00 02ED 




197 


jO G2F0 




.:i96 ... 


. OP 0025 




199 


00 0021 




19A 


00 0027 





. 19E . 
19C 


00 0023 




19C 


Ob oouo 




19D 


00 002C 


L 


19E 


00 002F 




19F 


00 002C 



667 


* 






668 


* 


op-codes an 


- 8F A 


.669. 


_jfc 






670 




DC 


u 


671 




DC 


c 


672 




DC 


u 


673 




DC 





674 




OC 





£75. 




DC 


c 


676 




UC 





677 




OC 





678 




UC 


G 


679 




DC 





680 




OC 





681 




DC 


c 


662 




DC 


c 


683 




OC 





684 




GC 





685 




DC 


C 


6e6 


* 






687 


* 






688 




OC 


SRHLD2 


689 




cc 


SLHLD2 


690 




DC 


NOb 


691 




DC 


G 


692 




DC 


not. 


693 




DC 





694 




DC 


WBR 


695 




DC 


-RBR 


696 




DC 


WHR 


697 




OC 


RHR 


698 




DC 


wDR 


699 




CC 


RDR 


700 




IFZ 


MPY.DIV 


701 




DC 


C 


702 




ENDC 




705 




ENDC 




706 




OC 


SSR 


707 




DC 


OCR 


70a 




DC 


SSR 



9C 


SRLS 




SLLS 


92 


STBK 


97> 


LBR 


94 


EXBR 


95 


EPSR 


9& 


WBR 


9/ 


R5R 


9^ 


WHR 


99 


RHR 


9A 


WDR 


9B 


RDR 



<=r 



90 SSR 
9£ OCR 
9F AIR 



0816666 
1SJ.6667 
D816668 
l8i6669 
■616670 

816671 
^816672 
0816673 
C816674 

816675 
■"'Si 6676 
'816677 
"■•816670 
t >8l6679 
f 816680 
->816681 
f>Bl6632 
;8l6683 
D81668H 
T816685 
0816686 
0816687 
.816688 
L'816689 
0816690 
"816691 
r, 8l6692 
0816693 
0816694 
"8l66?5 
j8166?6 
0816697 
0816658 
3816699 
P816700 
O816701 
0816704 
0816705 
06167C6 

rei67:;7 



MODEL 8/16 °ROM Q5-069F01RQ0A13 (BASIC) 
MODEL 8/16 DR0H2 DATA 
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1 

1 

L_ 








1A0 


00 oooo 




1A1 


00 ocoo 




_.1A2_ 


00 0000 


1 


IAS 


00 oooo 


i 


1A4 


oo oooo 


L 


10^ 


00 Q000 




1A6 


00 oouo 




1A7 


oo oouo 




1A9 


oo oooo 


- 


iA9 


oo oooo 


1 


1AA 


oo cooo 


L... 


JAB 


oo oooo 




1AC 


oo oooo 




IAD 


oo oooo 




1AE 


oo oooo 


r 


1AF 


oo oouo 


i 


190 


oo oooo 




. 1.81 


oo oooo 


i 


13? 


oo oooo 




IBS 


oo oooo 




184 


oo oouo 




135 


oo oooo 




136 


oo oouo 




_. IB? 


00 oooo 


! 


188 


oo oooo 


i 


189 


00 oooo 


L 


ISA 


oo oooo 




156 


co oooo 




19C 


CG Q000 




1BD 


oo oooo 


i , 


IBE 


oo oooo 


i 


IBP 


oo oooo 


L 







710 


* 






711 


* OP-CODES AO 


- AF 


ARE ILLEGAL 


712 .. 


* 






713 


DC 







714 


DC 


C> 




715 


DC 







716 


DC 







717 


DC 


c 




718 


DC 







719 


DC 


a 




720 


DC 







721 


DC 







722 


DC 







723 


DC 







724 


DC 


G 




725 


uc 







726 


DC 


Ci 




727 


DC 







728 


DC 







729 


* 






730 


* OP-CODES BO 


- BF 


ARE ILLEGAL 


731 


* 






732 


DC 







733 


DC 


r- 




734 


DC 







735 


DC 







736 


DC 







737 


DC 







738 


DC 







739 


DC 


c 




740 


DC 







741 


DC 







742 


DC 







743 


DC 







744 


DC 







745 


DC 







746 


DC 







747 


DC 








0616739 
0816710 
L.-8lb7U 
■ .'81671 2 
n 836?l3 
■1816714 
')8l&73 5 
'.61671.6 
J816717 
D816718 
u8l67i9 
'i6l6720 

::.8io72i 

D8J6722 
08x6723 
nej6724 
'"816725 
Q61&726 
1816727 

0816728 
0816729 
0816730 
3616731 
0816732 
1816733 
j8l6734 
1816735 
0616736 
0816737 
"816733 
H81&739 
3816740 
0816741 
C816742 
J816713 
3816744 
D816745 
0816746 



MODEL 8/16 OROH Q5-Q69F01R00A13 (BASIC) 
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*0DEL 8/16 DROH2 DATA 



r 



ICO 
1C1 



r 



1C3 
1C4 
■ 1C? 
1C6 
1C7 

1C9 
1CA 

_JXB 
ICC 
1CD 

-ICE 
1CF 



100 
101 
102 
103 
10« 

4.05 
106 
107 

-106 
109 
ID* 
1QB 
IOC 
IDC 



1DP 

.UJE- 
1DF 



00 OOAF 

00 0QB1 

00 OOCE 

00 OOSA 

00 00^2 

00 0099 

00 0093 

00 009«* 
..0Q....009.5 

00 009? 

00 006E 

00 0090 

CO 0064 

00 0051 

00 0061.. 

00 005D 



00 OOCA 
00 00C6 
00 OOBO 
00 00b5 
00 C0B9 
00 02ru 
02ED 
00 02F0 
OQ. 0025 
00 001B 
00 0QE4 
GO 0Q1S 

00 0000 



00 0029 
QU QU2E 
00 0029 



749 


DC 


bxh 


750 


DC 


BXLE 


751 


DC 


LPSfcl 


752 


DC 


Thl 


753 


DC 


NHR 


754 


DC 


CLHR 


755 


DC 


OHR 


756 


oc 


XHR 


757 


DC 


LHR 


758 


DC 


ChK 


759 


DC 


AHR 


760 


DC 


Shr 


761 


DC 


SRi«LD2 


762 


DC 


SLiiLC9 


763 


DC 


SRHAD2 ■ 


764 


DC 


SL.HAD2 


765 * 






766 * 






767 


OC 


ST 


768 


DC 


LP 


769 


OC 


STd 


770 


OC 


LB 


771 


DC 


CLH 


772 


DC 


HRR 


773 


DC 


*aR 


774 


DC 


R&R 


775 


CC 


'a'HR 


776 


DC 


RK 


777 


CC 


k'D 


778 


OC 


RD 


779 


IFZ 


MPY.DIV 


780 


DC 


(J 


781 


ENDC 




78-4 


ENDC 




785 


CC 


SS 


766 


DC 


OC 


787 


DC 


SS 



([[< 


3XH 


a 


BXLE 


C2 


LPSW 


C3 


Thl 


Ti, 


?'HI 


C^ 


CLHI 


C: 


CHI 


f 


XHI 


Ct 


LHI 


rtj 


CHI 


Cf- 


AHI 


C' 


SHI 


CC 


SRriL 


a- 


SLHL 


CE 


SRHA 


CF 


SLHA 


3 .. : 


STrt 


31 


LM 


D? 


STB 


0? 


Lfi 


34 


CLJ 


'Cz 


£L 


Ht. 


(:<B 


07 


PB 


■'.'■Ft 


UH 


D9 


RH 


0: 


JD 


Cl- 


RD 



OC 



Hi-' SS 
DF OC 
CF AI 



D83.6748 
081&749 
'(816750 
'816751 
l 8167S2 
"816753 
"'616754 
•-■816755 

J816756 
:6l6757 
t-8l67.>8 
i 816759 
r iei6760 

S816761 
T-816762 

ne 167&3 
nei67£4 

D816765 
T'816766 
3816767 
3816768 
3816769 
r -8l6770 

.O 4 C -»-»! 
"JAW I f * 

3616772 
0816773 
■1816774 
",616775 
0816776 
'816777 

0816778 
.,816779 
0816780 
0816783 
0816784 
D816765 
n8i6786 



MODEL 8/16 DROM 05-069F01R00A12 (BASIC) 
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WDEL 0/16 DRCH2 DATA 



lEn 


GO OOOO 


1EI 


00 OOED 


1E?.._._ 


00 oooo 


l£3 


oo dobo 


IE* 


00 oooo 


IE? 


00 oooo 


r iE6 


oc oooo 


! 1F7 


oo oooo 


l_ l^e... 


oo oooo 


lE^ 


" bo oooo 


1EA 


06B 


_UEB 


CO OO&A 


r~ iec 


00 0068 


! 1ED 


oo oos* 


i^ E 


00 QQ6E 


1EP 


00 0074 


! 1FU 


oo oooo 


1 1F1 . 


oo oooo 


1F2 


ou' oooo 


IP? 


00 G000 


JFU 


oo oooo 


r "~ if? 


oo oooo 


1F6 


oo oooo 


i 1?.?.. 


00 oooo 


1FP 


oo oooo 


IF 4 ? 


oo oooo 


1FA 


oo oooo 


I 1FB 


00 oooo 


IPC 


oo oooo 


L .-.l-FD 


oo oooo 


1FE 


oo oooo 


IFF 


r<0 OOOO 



20f» 



789 




DC 





r_ ■ 




790 




DC 


SVCD2 


EJ 


SVC 


791 




DC 


sir:T 


E2 


SI NT 


792 




DC 





E?> 




793 




DC 


c 


E<* 




79* 




DC 


<i 


1$ 




795 




DC 





E6 




796 




DC 





f.7 




797 




DC 


\' 


E3 




798 




DC 





E9 




799 




DC 


RRLP2 


tl\ 


RRL 


80 




DC 


RLLU2 


Et 


HLL 


SQl 




OC 


SRlD2 


EC 


SRL 


302 




DC 


SLLj2 


E:> 


SLL 


803 




DC 


SRAC2 


EE 


SRA 


80* 




DC 


SLA02 


FF 


SLA 


805 


* 










806 


* 


OP-CODFS Ffi 


- FF ARE ILLEGAL 




807 


* 










808 




DC 









8C9 




DC 









810 




nc 









an 




DC 









812 




DC 


u 






813 




DC 


u 






ait 




DC 


c. 






815 




DC 


i 






816 




OC 









317 




DC 









818 




DC 


o 






819 




DC 









820 




DC 









821 




DC 









822 




DC 









823 




DC 









a?* 


* 










325 




END 









nei6788 

P816789 
.'816790 
D8167S1 
"816792 
0816793 
081,679* 

rai67?5 

D616756 
0816797 
0816798 
0816799 
P816800 
08166-il 
.1816802 
• ,6l68r3 
083 680* 
DBl6ft."5 
)8lb80fa 
j8l68n7 

06166 ■'■& 
0816809 
0816810 

0616*11 
0816832 

08168 1 3 
081651* 
0816815 
0816816 

oe , fc°i7 

0816818 
0816819 
0816820 
0816821 
0816822 
0816823 
081682* 



A- 



r 



MODEL. 8/16 OROH Q5-069F01R00A13 (BASIC) ?*GE 19 

POQEL 6/16 DR0H2 DATA 



NO ERRORS 




ABLD2 ----- 


0267. 


ACH 


OQBD 


ADD 


0195 


AOIWHI 


01-8B 


AHH 


0036 


AHR 


006E 


1 AX 


QQ0*t 


AIR 


0CD7 


AL 


OOUB 


AU~ 


030c 


! AL01 


0300 


i AL02 

1 AULC 


0306 


0026 


ALX 


0310 


APSW 


0024 


A-T-U. 


. 02&3 


ATL2 


0262 


ATLABL 


007E 


1 JITLABLDJ 


0251 


ATLO? 


025E 


BALR 


Q09F 


BFCR 


OQAt 


! BFS 


00A8 


' BKHOPD 


OQAC 


i -BUCJJOl ... 


02t5 


BLKI02 


02E6 


BLKI03 


02E9 


. BLKRfil 


0'2E1 


BRAMCH 


00A0 


BTCR 


00A2 


BTS- 


JJQA6 


BX 


0012 


BX1 


00B2 


BXH 


OOAE 


BXLE 


00B1 


BXNOB 


O0B4 


BXWX 


0Q1<* 


C0D2 


02B6 


CER 


00E1 


CERD1 


Q2BE 


, CHR 


0097 


CLB 


0OB9 


L CLHfi. 


.. 0099 


CLRWT 


0175 


CON I NT 


OlEB 


,_. CONSER_ . 


... ClSF 


| CONTIN 


017F 


j DHR 

1 DMR1 


OODB 
0200 


DIFFER 


02OC 


DISPLY 


0190 


, JQEFP. _ _ 


oooo 


f EPSR 


00D0 



PAGE 19 
MODEL 8/16 DROM 05-069F01R00A13 (BASIC) 

MODEL U/16 DB0H2 DATA 



EPSRi 03 30 

ZP SRi 033A 

rPRRS JL3ac__ 

EXBR 00C5 

F.CC 02C6 

FDRXD2 02CQ 

FINISH OOFB 

_EL»QV Q2Q* 

FLR OOOF 

FLROl 02CD 

_ELB011 P 2 ^ 

FLT1 01CB 

FLT2 C1U2 

...ELI.8 0.1UF. 

FLT«f 0lE2 

FLT? lt<+ 

_JF_LIOTSP 01C5 

FN1 01 ft C 

FNH Q lb8 

_ FN2*™? olBO 

FNREG 0133 

FROMAL c2Fl 

. F8R. 0°" 

FRRD1 02C6 

FRUORD OOAD 

FRXD1 C2A5 

FRXNX 02A7 



_£XR 
FXR2 



OODE 
02C8 



FXROJ. 02C9 

SENSWP- P' 2 * 

HELP ^l 7 

HELP1 0198 

_JQLE -&1JJ 

IDLE1 CiJJ 

IPLEX Ol=E 
1LEG_ ... 0C9B 

ILGPSW OQ 30 

mn oo fi c 

__.I0AIM ...- - Q1 " 

IORR 0GD8 

XORX 0005 

__10S\iC . . . - -Q1|A. 

LB 00B5 

LBR 00B6 

LCS -JB. 96 

LDDOUBLE Ol' 13 

L0RC6 OlOA 

LHSIN' SLE _. Q1*P 

LEADER C317 

LHR 0095 

__LiST fc 0V- 028A 



MODEL 8/16 QROM Q5-069FQIR0QA13 (BASIC) 

:*ode:l e/i6 drom2 data 



PAGE 20 



LM 


00C6 


LHD 


008B 


LHQOP 


_. —0.2SB 


LME 


0091 


LMED? 


0291 


LU£D3ME 


030C 


LMNX 


OOOE 


LMSTM 


oouc 


1 LOCOIS— _ 


_..Q12C .. 


LOO*?0 


01BB 


LPSW 


OO'CE 


, LPSW1- 


... 032C 


LSET 


032B 


HARD 


012E 


HHR -- 


OOQC- 


HHR1 


0232 


HHUR 


00OD 


-MHU8.1 


02*8 .... 


HHALF 

HHALF1 

L HHF_.._ ... 


031E 


C320 


Q179 


MPY.OIV 


nooo 


HROVFG 


C207 


,._ _JULflP.Q& 


020b 


NHR 


0092 


NLO^G 
1 NNES1 - - 


0067 


— 0238. 


NNEG2 


C23C 


NOB 


O0A1 


MQWfiAPl .. 


C2*l 


NOWRAP* 


028H 


1 OC 


002E 


i OCR 


. 0Q2F 


OHR 


0093 


OIPSW 


u0«*0 


OHM p SW 


. QQ3_8 


OUTOIS 


012F 


OV 


0225 


1 OV1 


022A 


PNTR 


0022 


POW 


0157 


psuloc 


Q1B6 


1 PWROWM 


0138 


PWROWN2 


01HD 


1 PWRUP 


.._ ... oiop . 


PWRUP2 


0119 


PWRJP3 


0125 


_ .QNESL _ 


Q222 


QOK 


021F 


QOK1 


02<*F 


QUEINT 


0322 


quembl; 


0332 


RBI 


02F3 


RBL02 




027F 
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«ODEL 8/16 DR0M2 DATA 





RBR 


02F0 




RBRWBR 


00OA 




RaRWBRDi _ 


020F 


RBW3 


QOm 


RBUBMX 


0038 


£0.. __. 


0018 


| 802 


0019 


1 RDKEV 


01BF 


L __RQS 


0023 


REGDIS 


OlBF 


REGM 


QlCO 


, m 


001B 


! RHH 


doiE 


j RHR 


0D21 


' . JU.02 


005A 


RMNEG 


02 IB" " 


RRLO? 


Q06B 


RS 


0002 


1 RSNX 


" 666 a 


! RTLl 


026F 


i aiu ... - 


0285 


RTL3? 


0278 


RTt.SPL 


007F 


, RTL«BLDl 


026D 


1 RX 


0006 


j RXNX 


0008 


1 SAVREg . 


01H0 . 


SCH 


008F 


SHIFTO 


006-6 




SHDRT3 . 


00A9 


SHR 


0090 


1 SINT 


0080 


L_ &INT1-- . :. 


tflED 


SINT? 


01F6 


SLA 


00HO 




SLAQ? 


COT* 


- SLHA 


00H7 


j SUHA1 


00*8 


L ...SLHAB2L 


00&D 


SLHL 


0030 


SLHL? 


OO^E 


£LHk? . 


003F 




SLHU02 


0051 




SLHLNX 


00H2 




SLL 


... 0.0 *F 




SLLir»2 


C0&6 


SLLQ2 


0Q54 




oco«* 




SPFO 


oood 




SRAO? 


Q0&E 




SRHAP2 


00&1 



SRHL1 0065 
SRHLD2 006H 
SBL1H? 0069 



L 
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"ODEL S/16 DR0H2 DATA 



SRLD2 0068 
SS 0029 

-SSR _.0U2C 



START 0000 

START1 0001 

— sra ... odbd 

STBR OOCO 

STD 00t3 

STDQ2 Q.2JF- 

STDOUBLE 01^9 

STE 00E2 

STE.-STC ..- .. 007A. 



STEO? 02b3 
STENX 007C 

_STH oaAt 

STH2 C0S6 

STM OOCA 

STHn..- .._ .... 009 A 



STMD02 029A 
STME 009E 

-SIHEC2 029E. 



STSIMGLE 0153 

SVC02 OUED 

. TERMT.&L . „ OOFC 

I THI * ooeA 

THRUH2 00^6 

I -WAJX _. 0159 

WAIT1 015C 

WASEVPTY 028A 

WB R _.. _ Q2t-0 

WD OOt-f 

WDR 0027 

uaa. - - 0025 

XHR 009*f 

YDNNEG 020D 
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PR06= »!B16DFG2 



ASSEMBLED BY MICROCAL II (32-BTT) 



000?. 



000 
0001 



0000 



0000 



I 

L 



000 



ooo 



002 
003 

_fto«L 
005 
006 

JLDX 



00* 

009 

JLQA_ 



00 009B 
0JL_a3fF_ 



00 00A2 
00 00A4 
00 Q Q92 
00 00^9 
00 0093 
0Q_0J)94_ 
00 00^95 
00 0097 
00 008E 



2 

3 

_4 
5 
6 
7 
3 
9 

10 . 

11 

12 
.J.5_ 

18 

39 
.20 _ 

23 

24 

25 

26 

27 

26 

29 

30 

31 

32 

23 

51 

35 

36 

3? 

38 

33 

40 

41 

42 

43 

46 

47 

48 

49 

52 

.55 
56 
57 
._58_ 
59 
60 
_61_ 
62 
63 
64 
65 
66 
67 



F.VARI 



EQU 2 

NLSTC . 
SQCHK 



~FQ£ : BASIC ♦ K/D~ 



* SET UP SYSGEN PARAMETERS 
* 

IFP F.VARI-1 

MPY.DIV EQU 1 

EMDC 

ELSE 
SPFP EQU 
_ ENDC . . _ 

ELSE 
DPFP EQU G 

ENDC 
* 
* 
4 



COPYRIGHT INTERDATA INC. SEPTEMBER 1976 



DHEKA MAHAUAN 



nRO« SOURCE IS ASSEMBLED IK CONJUNCTION WITH THE K 
OPERAND FIELD IS THE SYMBOLIC ROM ENTRY POINT FOR 
VOMHEHI FIELD SHOWS OPCODE AND VfiLlD INSTRUCTION 
ONLY THr LEAST SIGNIFICANT B^Tc OF THE C^DE GENERA 

FARTS 19-1S6ROOF-00 DUMMY PART._*L._ 

PARTS 19-iefiRO0F0O DUMMY PART « 
THE DROH DATA IS CONTAINED IN THE FOLLOWING 512 X 6 (4K) ROM CKIF 



IICROPROBRAK 

Dl 

KNEKONlc 
.TED IS: USED 



SOURCE 



ENDC 

IFZ F.VARI-2 

PARTS 19-186R00F28 

ENDC 

ENDC 

ENDC 



DC 
_DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
OC 



ILEG 

BALE. 

BTCR 

BFCR 

NHR _ 

CLHR 

OHR 

XHR _ 

LHR 

CHR 

AHil 



00 

01 BA_LR_ 

02 BTCR 

03 BFCR 
04_ NHR 

05 CLHR 

06 OHR 

07 XHR 

08 LHR 

09 CHR 
OA AHR 



D8160QI 

D81&0QE 

O8l&00S_. 

081600* 

0816005 

D81&C0&. 

081600? 

05160C-3 

O6i6G0?.__ 

D816010 

D8S6D12 

03|6r,l4_ 

D8l6oi7 

Ddifeoafi 



D81602S 
D816023 



D816G25 
D816Q2& 
Oil 6 021. 
0616026 
DfiifeC£S 

oeiiBLI 



D6iftC3l 
DSitOlS 
DMI_£.H __ 
QE1602'( 
D616035 

_08 16£36 

0816057 
D8U088 

D816J12I ._ 
"D81604C 
D816C41 

0816042 

0316045 
0816046 

0816048 
0816051 
_fi8JL6&5«L 



D61&0S5 
C8160S6 
0816057 



:__J 



DS16056 
0616059 
D816060_ 
"0616061 
D&16062 
D6j6QfeZ 



D8l6o64 
D8l60s*5 
D&16C66_ 
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PAGE 



OOB 


00 0090 


OOC 
OOC 
- -OJJfl 

OOE 

. OOF 


00 OODC 
OD OODB 

00 0080 
00 0Q8F 


010 

on 

.0-12 

013 
01^ 
01* 


00 009B 
CO 0Q9B 
00 009B 
00 009B 
00 009B 
00 009B 


016 
017 

aifi— 

019 
OlA 

OlB 


00 009B 
00 009B 
JO 009B 
00 009B 
00 0Q9B 
00 DQ9B 


oic 

OlD 

. (HE... 

OIF 


00 009B 

UO 009B 

- faO 009B 

00 009B 



































68 


DC 


SHK 


OH 


SHR 


-7-2- 


— . £NDC- 








73 


IFP 


MPY.DIV 






74 


DC 


MHR 


OC 


MHR 


75. 


DC 


DHR 


OD 


DHR 


76 


EM DC 








77 


QC 


ACH 


OE 


ACHR 


78 


DC 


3Ch 


OF 


SCHR 


79 


* 








80 


* OP-CODES IP 


- IF ARE ILLEGAL 






81 


. * 








82 


OC 


ILEG 






83 


DC 


ILEG 






84 


DC 


ILEG 






85 


DC 


ILEG 






86 


DC 


ILEG 






87 


DC 


ILEG 






88 


DC 


ILEG 






89 


DC 


ILEG 






90 


DC 


ILEG 






91 


DC 


ILEG 






92 


OC 


ILEG 






93 


OC 


ILEG 






94 


DC 


ILEG 






95 


OC 


ILEG 






96 


DC 


ILEG 






97 


DC 


ILEG 







D816067 
D816071- 
D816Q72 
0816073 
0616071. 
0816075 
0816076 
D816077.. 
0816078 
D816079 
08160811. 
D816081 
0816082 
D816Q63 
0816084 
0816085 
D816086_ 
0816087 
0816088 
OfllfiQflS. 
0816090 
0816091 
0816092.. 
D816093 
0816094 
-D8lfiQ95_ 
0816096 
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020 


00 00A6 


02? 


JO OQAS 


02? 


00 00A8 


023 


oo ooAa 


.. ,_..Q2*.__ 


QO.OQSC 


02? 


00 0096 


026 


oo ooac 


027 


00 006C 


f 02a 




03? 


00 0Q98 


L ... 02? ... 


00 0U9B 


02A 


00 OOSB 


02B 


00 C09B 


02C 


00 009B 


1 020 


00 009B 


| 02E 


00 009B 


L_. . J>2F - . 


CO 009B 


0*°- 




1)30"" 


"0U~00 9 B 


051 


00 0093 


_A§2_.. 

033 


00 0098 
00 0036 


i)3* 


QO 009S 


G9S 


J2Q_0Q?8 


036 


00 009B 


037 


00 009B 


056 


00 0098 


039 


00 009B 


03A 


00 009B 


63B 


00 509B 


osc 


00 009B 


Q3P 


00 009B 


03E 


00 009B 


03F 


00 0Q9B 






f ~ ■" 













99 


DC 


BTS 


20 


BTBS 


100 


DC 


BTS 


21 


BTFS 


101 


DC 


BFS 


22 


BFBS 


102 


DC 


BFS 


23 


BFFS 


103 


DC 


I MM 


2* 


LIS 


10* 


DC 


LCS 


25 


LCS 


105 


DC 


IMF 


26 


AIS 


106 


DC 


I MM 


27 


SIS 


107 


IFZ 


SPFP 






108 


DC 


ILEG 


28 




109 


DC 


ILEG 


29 




110 


DC 


ILEG 


2A 




111 


DC 


ILEG 


2B 




112 


DC 


ILEG 


2C 




113 


DC 


ILEG 


2n 




111 


DC 


ILEG 


2E 




115 


DC 


ILEG 


2F 




116 


EW3C 








126 


ENDC 








127 


IFZ 


DPFP 






128 


* 








129 


* OP-CODES 30 


- 3F ARE ILLEGAL 






130 


* 








131 


DC 


ILEG 






132 


DC 


ILEG 






133 


DC 


ILEG 






13* 


DC 


ILEG 






135 


DC 


ILEG 






136 


DC 


ILEG 




. 


137 


DC 


ILEG 






138 


DC 


ILEG 






139 


DC 


ILEG 






1*0 


DC 


ILEG 






1*1 


DC 


ILEG 






1*2 


QC. . 


ILEG... _. _ 


. 





1*3 


DC 


ILEG 






1** 


UC 


ILEG 






1*5.. 


DC 


ILEG 


_ 


. 


1*6 


DC 


ILEG 






1*7 


ENDC 








1&5 


END£ 


- - 


. 


._ .... 



D616098 
DS16C99 
DSiSlOO 
D&iSlOl 
08163. 02 
D8i6l 6'3 
D8l6io* 
0616X05 
0816106 
DS1610? 
D3l6'i06 
D816105 
D816HC 
DSlSiii 

beisiiz 

0816113 

paifciilL 

D81611S 

0816125 

J)8l6l26_ 

osi&ig? 

D8l^l2a 
08l6l2l_ 
D816130 
D816131 
_DjBl6l32 
D8l6l33 
D5I&13** 

D816136 
0816137 
_D8l6i38_ 

bHtis 9 

DSl&i*0 

_Qaiil*l- 
D8l6l*2 
D8l6l*3 
D8161** 
DSliil*5 
D8l6l*6 

_D8l.§14*- 
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PAGE 



040 


00 0002 


a*i- 


_. .OIL 0Q02 


042 


00 0002 


043 


00 0002 


1 4X414 


. 00.0006 


045 


00 0006 


046 


CO C006 


047 


UO 0006 


04ft 


00 QQU6 


049 


00 0006 


1 0.4 A__ 


00 0006 


04B 


00 0006 


04C 




04c 


00 0006 


OHO 


00 0006 


04E 


00 0006 


04F 


00 0006 


nsn 


.. - JOO 009© 


051 


00 009B 


05? 


00 0Q9B 


. 055 


. .. DO 00?B 


054 


00 009B 


055 


CO 009B 


0*fi 


._ OIL J1Q9B_ 


05? 


00 0099 


ose 


Cu 009B 


059 


.... 0.0. QQ9B 


05fl 


00 009B 


05B 


00 009B 


(15C 


... _D0_ 0Q9B 


05D 


00 G09B 


05E 


00 009B 


fi5F 


00 Q09B 


| 



167 


DC 


RS 


168 


DC 


HS 


.169 


DC 


RS 


170 


DC 


RS 


171 


DC 


RX 


172 


DC 


RX 


173 


DC 


RX 


174 


DC 


RX 


175 


DC 


RX 


176 


DC 


RX 


177 


OC 


RX 


178 


DC 


RX 


182 


ENDC 




183 


IFF 


MPY.DIV 


184 


DC 


RX 


185 


DC 


RX 


. 186 


ENDC 




187 


DC 


RX 


186 


DC 


RX 


_ 189 


* 




190 


* OP-CODES 50 


- 5F A 


191 


* 




192 


DC 


ILEG 


193 


OC 


ILEG 


194 


DC 


ILEG 


195 


DC 


ILEG 


196 


DC 


ILEG 


197 


DC 


ILEG 


198— 


OC 


ILEG 


199 


DC 


ILEG 


200 


DC 


ILEG 


. . 201 


DC 


ILEG 


202 


OC 


ILEG 


203 


DC 


ILEG 


20.4 


... ... DC ... 


ILEG. ... 


205 


OC 


ILEG 


206 


OC 


ILEG 


. 207. 


DC 


ILEG. 



4 


STH 


41 


BAL 


42 


BTC 


43 


6FC 


44 


NH 


45 


CLH 


46 


OH 


47 


XH 


48 


LH 


49 


CH 


4A 


AH 


43 


SH 


4C 


HH 


40 


DH 


4E 


ASH 


4F 


SCH 



0816166 

Gfil 616.7 . 

0816166 

D616169 

D81&17Q. 

0816171 

D816172 

0816173 

0616174 

0816175 

0816.176 

0816177 

D816181 

JD616182 

0816183 

0816184 

_Q6l&ia.5_ 
0816186 
0816187 

_0.8_16J.88_ 
0816169 
0816190 
DM6191. 
D816192 
D616193 
0816194 
0816195 
0816196 

..QM£13_7_ 



I 



0816198 
0816199 
_8j81620JL 



D816201 
D816202 

D816203_ 

0816204 
0616205 
D816206 
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r~ 



060 






£60 


QO 


009B 


061 


00 


0006 


06? 


00 


Q09B 


065 


00 


009B 


,116JL_. .. 
065 


00 
00 


007E 
007E 


066 


CO 


0G7F 


061 .. 


00 


QQ7F. 


Q6* 






06? 


00 


OO^B 


JttS? 


00 
00 


009B 


06A 


0Q9B 


068 


00 


009B 


osc 


00 


009B 


06H 


00 


009B 


"06F 


GO 


oqsb 


O&F 


00 


009B 



070 

..OJP 



Jill. 
073 
0T2 



073 

075 

076 

_flI7 



078 
078 
JIZSL 



07fi 
07B 

._jOIC - 
070 
07E 
QVF. 



00 009B 



00 009B 
DO 009B 



00 009B 

00 QO?B 

GO 009B 

00 009B 

00 009B 

OC 009B 
00 QOSB 
00 009B 
CO 009B 

00 ao 9 B 

00 0098 

00 009B 

_0J J0229- 



209 


IFZ 


SPFP 


210 


DC 


ILEG 


211 


ENDC 




214 


ENDC 




215 _ 


OC 


RX 


216. 


DC 


ILEG 


217 


DC 


ILEG 


218 


DC 


ATLABL 


219 


DC 


ATLABL 


220 


DC 


RTLRBL 


221 


DC 


RTLRBL 


222 


IFZ 


SPFP 


223 


DC 


ILEG 


224 


DC 


ILEG 


225 


DC 


ILEG 


226 


DC 


ILEG 


227 


DC 


ILEG 


228 


DC 


ILEG 


229 


ENDC 




237 


ENDC 




238 


DC 


ILEG 


239 


DC 


ILEG 


240 * 






241 * 






242 


IF2 


DPFP 


243 


DC 


ILEG 


244 


ENDC 




247 


ENDC 




248 


IFZ 


SPFP 


249 


DC 


ILEG 


25q 


DC 


ILEG 


251 


ENDC 




255 


ENDC 




256 


DC 


ILEG 


_ _257 ._.. _ 


DC . 


ILEG 


258 


DC 


ILEG 


259 


DC 


ILEG 


260 


DC 


ILEG 


261 


IFZ 


DPFP 


262 


DC 


ILEG 


_263 . 


DC 


ILEG 


264 


DC 


ILEG 


265 


DC 


ILEG 


266 


DC 


ILEG 


267 


DC 


ILEG 


268 


DC 


ILEG 


269 


. _ _DC„. 


.ILES_ 


270 


ENDC 




280 


ENDC 





&c 



61 


AHM 


62 




63 




64 


ATL 


65 


ABL 


66 


RTL 


67 


RBL 


68 




69 




6A 




66 




6C 




60 




6E 




6F 





70 



71 
72 



73 
74 

75 
76 

77 

78 
79 
7A 
7B 
7C 
7D 
7E 
7F 



081&208 

D6l&S09_ 

081621 6 

0316213 

D8|6£i4_ 

DSlSslS 

D816216 

D816217 

0Si6g'x8 

081621^ 

DSli220 

0616221 

0816222 

D8j6223_ 

~ Dei 622*- 
D61622S 
D6162S6 
0816227 
D816228 

_D8l&g36 

osi^asT - 

D816238 

■oeiftas* 

0816240 
0816241 
0816242 

"0816243 
0S16246 
Q81&247 
D81&248 
0816249 
0816250 
08*4254 
D*i'625S. 

_5M6256 .. 
0816257 
0816258 
0816 259 
0816260 

oeisasi 

08l6262_ 

D8162&3 

0816264 

D816265 

Dfil 6266 

0816267 

0816268 

D816269 

D816279 
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060 

-OS1.. 
082 
08? 

_084 
085 
086 

-081 
08P 
089 

_OBA- 
08B 
08C 

oap. 



oer 

06F 



090 
091 



092 
093 
__09JL_ 
095 
096 
097 .- 



098 
099 

n9A 



096 
09C 



00 009B 

JJjQ QQ?B 

00 009B 
00 009B 
CO 0Q9B 
00 009B 
00 0Q9B 
00 009B. 
00 009B 
00 009B 
00.-OD9B 
00 009B 
00 0098 
Q.Q Q09B. 
00 009B 
DO 009B 



00 OODt 

.00. .0004. 

00 OOCO 

00 00B6 

.jaiL.flflc.a. 
00 oouo 

00 00DA 
.JIMLDJQA- 

CO 6.0D8. 

00 00D8 
_fl.Q. Q0P8_ 

00 0008 



09C 



09P 



09E 

09F 



00 OOUO 

.fi.0_.Q0D8 
00 00O8 
00 Q0O7 



282 


* 




283 


_ * J3P-CO0ES 80 


- eF A 


.28** 


* 




285 


DC 


ILEG 


286 


DC . 


ILEG 


287 


DC 


ILEG 


288 


DC 


ILEG 


289 


DC 


ILEG 


290 


DC 


ILEG 


291 


DC 


ILEG 


292 


DC 


ILEG 


293 


DC 


ILEG 


294 


DC 


ILEG 


.295 


DC 


ILEG 


296 


DC 


ILEG 


297 


DC 


ILEG 


-298 


DC 


ILEG 


299 


DC 


ILEG 


300 


DC 


ILEG 


301 


* 




302 


* 




303 


DC 


SLLS 


304 


DC 


SLLS 


305 


DC 


STBR 


306 


DC 


LBR 


307 


DC 


EXBR 


308 


DC 


EPSR 


309 


DC 


RBRWBR 


.310 . 


.__ DC_ 


RBRWBR 


311 


DC 


IORR 


312 


DC 


IORR 


.313 ... 


DC 


IORR 


314 


DC 


IORR 


317 


ENDC 




31& ... 


_ IFP ._ 


JUPY.DIV 


319 


DC 


MHUR 


320 


ENDC 




_321 _. 


_0C .. 


.IORR 


322 


DC 


IORR 


323 


DC 


AIR 



90 SRLS 

91 SLLS 

92 STBR 

93 LBR 

94 EXBR 

95 EPSR 

96 WBR 

97 _RBR 
96 VIHR 
99 RHR 
9A WDR 
9B RDR 



9C HHUR 

9D SSR 

9E OCR 

9F AIR 



0816281 
.._Dftl62fl_2_ 
D816283 
D816284 
DBL6285. 
D816286 
D816287 
0.816286 _. 
D816289 
D616290 

D816292 

D816293 

D8l6294_ 

D816295 

D816296 

i)8l629JL_. 
D816298 
D816299 

_D.6l63i.0_ 
D816301 
D816302 
.Jiei6303_ 
D816304 
0816305 
D816 306 



D816307 
D61&308 
_D_8163il2._ 
D816310 
0816311 
06l63JL2_ 
0816313 
0816316 

...MlfiaiT- 
0616318 

081631* 
_.Pfll6320_ 



0816321 
0816322 



Jj- 
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0A0 


00 009B 


_... flAl...... 


00 009B 


OA? 


CO 0Q9B 


0A3 


00 009B 


QA4 


00 009B 


0A5 


00 009B 


[ QA6 


CO 009B 


t GA7 


00 0Q9B 


0A6 


00 009B 


QA9 


CO 009B 


OAA 


00 0098 


1 OAB 


00 009B 


o«c 


00 Q09B 


1 OAO 


00 Q09B 


OAE 


00 009B 


OAF 


00 009B 


1 030 


00_009B 


0B3 


Oi3 00 98 


OB? 


00 009B 


063 


00 Q.09B 


1 0B4 


00 009B 


- 0B5 


03 009B 


r oB6 


00 009B 


0B7 


00 009B 


DBS 


00 0Q98 


089 


00 009a 


DBA 


00 009B 


088 


00 009B 


ftSC 


QO Q09B 


OBD 


00 009B 


QBE 


00 009B 


OBF 


00 009B 


i 





— 


_... 







325 


* 




326 


* OP-CODES AC 


- AF 


327 


* 




328 


DC 


ILEG 


329 


DC 


ILEG 


330 


DC 


ILEG 


331 


DC 


ILEG 


332 


DC 


ILEG 


333 


DC 


ILEG 


354 


DC 


ILEG 


335 


DC 


ILEG 


336 


DC 


ILEG 


337 


DC 


ILEG 


338 


DC 


ILEG 


339 


DC 


ILEG 


34 


DC 


ILEG 


341 


DC 


ILEG 


342 


DC 


ILEG 


343 


DC 


ILEG 


344 


* 




345 


* OP-CODES BO 


- BF 


346 


* 




347 


DC 


ILEG 


346 


DC 


ILEG 


349 


DC 


ILEG 


35Q_ 


DC 


ILEG 


351 


DC 


ILEG 


352 


DC 


ILEG 


353 


DC 


ILEG 


354 


DC 


ILEG 


355 


DC 


ILEG 


356 


DC 


ILEG 


357 


DC 


ILEG 


358 


DC 


ILEG 


159 


DC 


ILEG 


360 


DC 


ILEG 


"361 


DC 


ILEG 


362 


DC 


ILEG 



- AF ARE ILLEGAL 



0816324 

D816325 
0816326 
081632? 
0816328 
0816329 
D816330 
0816331 
D816332 
D816333 
D816334 
0616335 
D816336 
0816337 



0816333 
Q816339 
D816340 



- BF ARE ILLEGAL 



D816341 
0816342 
D8l63<+3 



0816344 
D816345 
&143 46 
D&1&347 
D816348 
DS16349 



0816350 
0816351 

0816352 



D816S53 
0816354 
0616355 
0816336 
D816357 
0816358 



0816359 
0616360 
D816361 



MODEL 8/16 LKOM 05-069F02ROOA13 (BASIC+M/D) 



PAGE a 



oco 
on 


00 0012 364 

flfi .00.12 .._ 3£5_ _ 

00 0006 366 
00 0002 367 
OJJ _0Q0£ .. 368 
GO 0002 369 
00 Q002 370 
00 0002 371 
00 0002 372 
00 0002 373 

QO 0002.. 374 

00 0002 375 
00 003D 376 
00 Q030 377 
00 00f7 378 
00 0047 379 
*B0 


DC 
.. -DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

._ QC 

OC 
DC 

. ._ DC 
DC 
DC 

*...... 

* 

DC 
DC 
DC 
DC 

DC .. 

DC 
OC 
DC 
DC 
DC 

. . ..DC_._ 

OC 
ENDC 

IFP _ 

OC 

ENDC 

Dj£L 


BX 


0C2 
0C3 

or4 

0C5 
0C6 
0(*7 


RX 
RS 
RS 
RS 
RS 
RS 


oce 

0C9 

oc* 


RS 
RS 
RS 


OCB 

oce 
nrn 


RS 

SLHL 

SLHL 


oce 

OCF 


SLhA 
SLHA 


ooo 
noi 


381 
00 OOOC 382 

.00 MQC _ afli 

00 0006 384 

00 0006 385 

_.0j8. QQ06 . . 356 


LHSTH 
LMSTM 


002 
003 

am 


RX 
RX 
RX 


0D5 
006 
(107 


UO OOOB 387 
00 0034 368 
•CO 0034 389 
00 0005 390 
00 0005 391 
00 0005 392 


AL 
KSWB 

RBWB 


008 
009 
nDA 


IORX 
IORX 
IQRX „ . 


008 
OQC 


00 0005 393 
396 
397 


IORX 
MPYtDlV 


ODC 
ADD 


00 0006 398 

399 

00 0005 ttOO 


RX 
..IQRX— 


ODE 
OOF 


00 0005 <*0l 
00 0004 402 


DC 
DC 


IORX 
AI 




























— - - 












._ 









CO 


BXH 


CI. 


.BXLE . . . 


C2 


LPSW 


C3 


THI 


C4 


NHI. 


C5 


CLHI 


Cfr 


OHI 


C7 


XHI 


CP 


LHI 


C9 


CHI 


CA 


AHI 


CB 


SHI 


cc 


SRHL 


CD 


SLHL 


CE 


SRHA 


CF 


SLHA 


no 


STM 


01. 


LM 


D2 


STB 


D3 


LB 


D4 


CLB 


D5 


AL 


U6 


MB 


07 _ 


RB 


D6 


UH 


D9 


RH 


DA._ 


_._yo. 


DB 


RD 


DC 


MHU ' 


DO 


SS 


DE 


OC 


DF 


AI 



D816363 
-M1636A. 
0816365 
0816366 
M1636J- 
0816368 
D816369 
D816370 
0816371 
D816372 
0816373. 
0816374 
0816375 
_Q8163_76 

D8 16377 

0816378 

_D81637?- 



0816380 
D816381 

08163.82 

D816383 
0816384 

081 6 385. 

0816386 
0816387 
0816386 



D816369 
0616390 



0816392 
0616395 
_P816396. 
D816397 
0816398 
D616399 



0816400 
08l6<tOl 



49 



MODEL 3/16 ORUH 05-O69F02R00A13 (BASIC+M/D ) 



PAGE 



OEO 


00 009B 


404 


DC 


ILEG 


jyEl 
0E2 


00 C002 
OU 0002 


405 
406 


DC 
DC 


RS 
RS 


0E3 


00 QQ9B 


407 


DC 


ILEG 


l__ &£■* 


00 009B 


408 


DC 


ILEG 


o£* 


00 009B 


409 


DC 


ILEG 


QE* 


CO 009B 


410 


DC 


ILEG 


0E7 


00 009B 


411 


DC 


ILEG 


0E8 


00 Q09B 


.412 


DC 


ILEG 


0E9 


00 0093 


'413 


DC 


ILEG 


flEA 


00 Q04F 


414 


DC 


SLL 


GEB 


00 004F 


415 


DC 


SLL 


DEC 


00 QQ4F 


416 


OC 


SLL 


QED 


00 C04F 

00 oo^b 


417 
418 


DC 
DC 


SLL 


j OEF 


SLA 


1 OEP 


00 004D 


419 


DC 


SLA 


i 


.... 


420 
421 


* _.. 

* OP-COOES FO 






- FF 






422 


* 




OFO 


00 009B 


423 


OC 


ILEG 


( OFi 


00 009B 


424 


DC 


ILEG 


DF2 


00 009B 


425 


DC 


ILEG 


0F3 


00 009B 


426 


DC 


ILEG 


0F4 


00 009B 


427 


DC 


ILEG 


0F5 


00 0093 


428 


DC 


ILEG 


h Q.F* 

1 0F7 


00 009B 
00 009B 


429 
430 


DC 
DC 


ILEG 
ILEG 


OF6 


00 009B 


431 


DC 


ILEG 


:QF9 


00 0098 


%32 
433 


DC 

DC 


ILEG 


OFA 


00 009B 


ILEG 


OF6 


00 009B 


434 


DC 


ILEG 


OF_C 

Oft 


00 009B 
00 009B 


435 
436 


DC 
DC 


ILEG 
ILEG 


O^E 


00 009B 


437 


DC 


ILEG 


OFF 


00 009B 


43 S 


DC 


ILEG 



EO 




El 


SVC 


E2 


SINT 


E3 




E4 




E5 




E6 




E7 




E8 




E9 




EA 


RRL 


EB 


RLL 


EC 


SRL 


ED 


SLL 


EE 


SRA 


EF 


SLA 



D816403 
081640*1 
"0816405 
n$i6406 
D816407 
D8l£4o8 
0816409 
0316410 
0316411 
081645.2 
Dil64l3_ 
0816414 
0816415 
08l64l6_ 
6816417 
D316418 
0816419 
0816420 
D816421 
D816422 

0816424 
0816425 
0316426 
0816427 
0816428 
081642$ 
0816430 
DS16 431 
0816432 
0816433 

0816435 
08*6436 
DS16437 



MODEL 8/16 tJHOM 05-069F02ROOA13 (BASIC+M/D) 
MODEL 8/16 DR0M2 DATA 



PAGE 10 







. 440 * 

44i * 






ion 


_ Q.Q -0000 . 
00 OOUO 


442 ... DC 

443 DC 


00 

01 




10J 


BALR 


10? 


00 oouo 


444 DC 


02 


8TCR 


11)3. 


Q.Q QOOO 


445 OC C 


03 


BFCR 


104 


00 oouo 


446 DC 


04 


NHR 


105 


00 0000 


447 DC 


05 


CLHR 


infi 


._J}Q..-flOOO. . 
00 0000 


446 .. .... _ DC .0 

449 DC Q 


06 
07 


OHR 


107 


XHR 


10P 


00 0000 


450 DC 


03 


LHR 


m9 


00 QOOO 
00 0000 


.451 DC 

452 DC 


09 
OA 


CHR.. 


IDA 


AHR 


10B 


oo oooo 


453 DC 


OB 


SHR 






457_ ■ .ENDC 

458 IFP MPY.DIV 






IOC 






IOC 


GO 0000 


459 DC 


OC 


MHK 


ion 


QO DOOO 


_ .460 _ DC .0 

461 ENDC 


on 


DHR 






10E 


00 oooo 


462 DC 


OE 


ACHR 


mF 


. 0Q_iL0PD .. ... 


463..—. .. DC 

464 * 


QF_. 


SCHR 












•. rf-c -*. ^n <-*rif-ir-e ma _ m r nor TllcCAl 








* 


466..-. * - .. 

467 DC 






11D 


oo oooo 




111 


00 oooo 


468 DC 






J!2 


00. -OlOQJD. _ . 


_._ _ 469L ... DC 0. ... ... ... . .. 

470 DC 







113 


oo oooo 




114 


no oooo 


471 OC 






115 


J)0 DQCft. . - 


4.72 ._ . DC_. ....'_... .__. 

473 DC 




. 


116 


00 oooo 




117 


oo oouo 


474 DC 






lift 


. QQ_-QQOQ- ..... 


... 475. ... -D.C. _ 

476 DC 





. . .. _ 


119 


oo oouo 




HA 


00 oooo 


477 DC 






118 


00 oooo 


4J8__ . -DC. ._ Q. _ . _.. 

479 DC 


■ — ■- 




lie 


oo oooo 




HP 


oo oooo 


480 DC 






HE 


oo oooo 


4.81. . OC . 
482 DC 







11F 


oo oouo 









_ .. - — 








. - 


_. _ — ,. 


_ ... .... - — -- - ■ 




... . 







- - - 








0816439 
D816440 

-D_£l6jL4l 
D816442 
0816443 
D816444 
O816445 
0816446 

_Ml6<tftl. 



D816448 
D816449 
Q81&450 
0816451 
0816452 

_.D8jl6_456_ 
0816457 
0616456 

._Bftl£459. 
0816460 
0816461 
0816462 
0816463 
0616464 



0816465 



D816466 

0816467 

-D8J.646IL 

D816469 

O816470 
J>fll6JL7l_ 



D816472 
D816475 
_M16JH4_ 



0816475 
0616476 
0816477 



0816478 
081647^ 
0816480 
0816481 



-4j j 
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^QDEL ft/16 DR0H2 DATA 





120 
121 
-129.. ._ 


00 OOAC 
00 OOAD 
00 Q_0AC 
00 OOAD 
GO 0095 

00 oooo 

00 008E 
00 0090 

oo oooo 
00 oooo 
oo oooo 


i*9'4 OC BKWORD 
485 DC FRWORD 
4J6 DC BKWORD 




12? 
124 
125 


i*87 DC FRfcQRD 
i)6-3 DC LHR 
469 DC 


1 

1 


126 
12? 

128 


490 DC AHR 

491 DC SHR 

*92 - If I SPFP 




128 
1P9 
12A 


i+93 DC 

494 DC 

495 DC _ .... 




123 
12C 

120 


oo oooo 
oo oooo 
oo oooo 
oo oooo 
oo oooo 

oo oooo 
do 0000 
oo oooo 
00 oooo 
oo oooo 
oo oooo 
oo oooo 
'" oo "oooo 
oo oooo 
00 cooo 


49© LC 
49? DC 
49fi DC .... p. _ _ _ .. 


! 

i 

i 


12F! 
12F 

130 


499 DC C 

500 DC 

501 ENDC 

511 ' ENDC 

512 IF2 DPFP 

513 * _ _.. .. . 

51 S * OP-CODES 30 - 3F ARE ILLEGAL 

515 * 

516 DC - _ . 




ISO 


1 

1 


1*1 
• 13S 

_iss _ 


517 DC 
516 DC 
519 DC . .0 




13<* 
135 
136 


520 DC 

521 DC 

522 DC Q__ ..._ _ . 




137 
138 
\6$ 


523 DC 6 

524 PC 

525 OC __ 




13A 
13B 
13C 


ooo 
ooo 

ooo 
ooo 
ooo 
ooo 


526 DC 

527 DC 

528 DC 


i 
j 


130 
13F 


oo oooo 
oo oooo 
00 oooo 


529 DC 

530 QC 

531 DC.. .. 0__ ._ 









532 ENDC 
550 ENDC 


r~ - 
1 







































20 


BTBS 


21 


BTFS 


22 


BFBS 


23 


BFFS 


24 


LIS 


25 


LCS 


26 


AIS 


27 


SIS 


28~ 




29 




2A 




23 




2C 




20 




2£ 




2F 





08I1&JJ83 

D6i64&% 

Daio43S_ 

D»i&48& 

D&1648? 

D816489 

0815489 

081&490 

D8l643i_ 

DE16493 

D81649S 

D8l&49<* 

06i64S5 

D3I&49& 

0816497 



1 



0ei649S 

0816499 

081650JJ_ 

08 14510 

'0616511. 

D0i£Bi2 



0S1&513 

06l6Slt 
DSJ>3jS 

' 081*91 £ 

D01-fe8jl> 
D8l652^ 
D8J6520 
OS 16 521 _ 
D81&S22 

0*lftS2» 



D&1652S 
D316526 
D8X6527 



DSlfeSgS 
081632S 
D8165S8 
D816531 
D616549 



Jf 



MODEL fl/16 DroM 05-Q69FO2R00A13 (BASIC+M/DJ 
MODEL. 3/16 UR0H2 DATA 





140 
141 


00 0084 

CO 009F 
_J1D_QQA2 

00 OOAtf 

00 0092 

00 0099 

00 0093 

00 0094 
—00 0095 

00 0097 

00 008E 
_ttft 0(J?Q . 

..JUUlflDf:..- - 


.552 
553 

....i55«t... 
555 
556 
557 
558 
559 
-.560.. 
561 
562 
56.3 
567 
566 

_5.6l9_. 

570 
571 

.. ._ sia 

573 
574 

575 - 

576 
577 

SZ8_- 

579 
580 


DC STH 
DC BALR 
DC BTCR 


j — 


143 
144 

145 _ 

146 
147 
1>A 


DC BFCR 
DC NHR 
CC CLHR 
DC OHR 
DC XHR 
DC LHR 




149 

14A 
1«*R 


DC CHR 
DC AHR 
DC SHP 




14C 


ENDC 

IFP ftPY.DIV 
.. . DC MHR 




14D 


00 00OB 

_JUL_aoap_ 

00 0O8F 


DC DHR 

ENDC 

OC ACH 




14F 


DC SCH 
* 
♦ QP-CODFS 50 - 5F A 




150 
151 


00 Q 

JDQ-.O09O ._ 
00 oooo 
00 oooo 
oo nooo 


* 

DC 
DC 




152 
153 
<|*4 


DC 

DC 

_J3C_ Q 




155 
156 
1S7 


00 oooo 
00 oooo 
qo nooo 


582 
583 

584 


DC 
DC 
DC 




156 
159 

1«ft 


00 oooo 
00 oooo 
M 40.90. 


565 
586 
RB7 


DC 
DC 
DC 




158 
15C 

isn 


00 oooo 

CO GOOO 
_JQ_Q „QOOJL._ 


588 
589 
_5.9Q_ 
591 
592 


DC 
DC G 
DC 




15E 
15F 


00 OOOO 

00 oooo 


DC 
DC 



























.. 






















[■"■'.". 
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40 


STH 




«n 


BALR 




42 


BTCR 




43 


BFCR 




44 


NH 




45 


CLH 




46 


OH 




47 


XH 




4B__LH . 




49 


CH 




4A 


AH 




4e 


SH 




4C 


MH 




4D 


OH 




4E 


ACH 




4F 


SCH 


ILLEGAL... 







D816551 

D816552 

D816553 

D816554 

0816555 

D816556 _ 

D816557 

D816558 

0816339 ._ 

D816560 

D816561 

Q&I65&2__. 

D816566 

D81656? 

D816 S68 



D816569 
D816570 

.581657.1. 
D816572 
D816573 

J361657JL 



D816575 
D816576 
D816577 



D816578 
D816579 
Q81656Q 



D816581 
D816582 

_Ml6583_ 
D816584 
0816585 

JjeifefiSjL 
D816587 
D816588 
D816S8 9 
D816590 
0816691 



HOOEL 8/16 QROM 05-Q&SFO2R0QA13 (BftSIC+H/D: 
MODEL 8/16 DROK2 DATA 
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l€0 

160 



161 

J,6JL 



163 
164 
JJ>S_ 
166 
167 



168 
169 
1IA- 



168 
l&C 

160 



_1*L 



iBf 



1?0 



1T1 

.All. 

1T2 



1T3 
174 
J115. 



ITS 
IT? 



178 
179 

JLUL 



178 
17C 



17E 
17F 



00 0000 



00 0086 

00 oooo 

00 0000 
OQ 023£ 
M 02 & 7 

no Q2f£ 

00 021F 

"oo~oWd" 
oo oooo 

00 0OQC_ 



oo oooo 
oo oooo 

00 0000 



00 oooo 



00 OOflQ 



oo oooo 



_00_OQGG 

oo oooo 



oo oooo 
oo oooo 

J0_Q00C_ 

co oooo 
00 oooo 



594 
595 
59 £ 
599 
600 
601 
602 
603 
6.0*5 
60S 
606 
6G_7 
608 
609 
61C 
611 
612 
613 
614 
622 
623 
624 
62S 
_6£€ 
627 
626 
_6J?S 
632 
635 
_63«i 
635 
636 

__6J.9_ 
641 
642 

__6 t L3 
644 
645 

_A4_6_. 



IFJ 
DC 

ENDC 

ENDC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

1FZ 

DC 

DC 

DC. 

DC 

DC 

DC 

ENDC 

ENDC 

OC 

DC 



SPFP 
C 



AHH 





ATLD2 

ABL02 

RTLD2 

RBLD2 

SPFP 



C 

Q_ 





u 



oo oooo 
oo oooo 

& Q 0000 

bo oooo 
oo qgoo 
oo oooo 



647 
648 
649 



653 

651 

_i$2- 



oo oooo 
oo oooo 



653 
654 
655 



665 



IFZ 

DC 
-ENDC 

ENDC 

IFZ 

DC_ 
"DC 

ENDC 
_ENDX 

DC 

DC 

DC 

DC 

DC 

JLF2_ 

DC 
OC C 

_D_C_ 

DC 
DC 

_oc a 

DC 

DC 

_ENOC __ 
ENDC 



DPFP 
C 



SPFP 
_ 

6 



60 



61 
62 
65 
64 
65 
66 
67 

68 
69 
6A 

68 
6C 

60 



6C, 

£F 



flPj-P 



AHH 



ATL 
ABL 
RTL 
RBL 



D816S93 
DS16594 
DJ1&5SS 
D816398 
0816599 
D816600 
D8i660l 
D$le6C2 
D81660J 
061660* 
D816605 
D 8 166_0 6 
"D8l660 T ' 
DS166GS 
0816609 



D8I6610 
08166H 
D616S12 

DS16&S1 
DSl6&a2 



0616622 
Dfil662«C 
_D6j.fi62S_ 

061*626 

0tl6&g6- 

D81&SU 

D816632 

_Dai6£2_5_ 

DSl'4i"34' 

otitis 



D81664C 
D816641 

D816642 

&Al$*4X 

06164^**' 



D81&&46 
0816647 
D816648 
D816645 
0616SBO 
081668* 



D816652 
D816653 
D816654 



0816664 



MODEL R/16 Oi<OH 05-069F02ROOA13 (BASIC+M/nj 
MODEL 6/16 13ROM2 DATA 
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190 


00 oooo 


181 


00 oooo 


1B2 


oo oooo 


163 


oo oooo 


184 


00 G000 


1 a as - 


-.00 oooo 


186 


oo oooo 


187 


GO 0000 


4.3A._ 


oa oooo 


189 


00 OOOQ 


1BA 


oo oooo 


1RR 


. _. UQ 0000 


18C 


oo oooo 


ian 


oo oooo 


i *4f: 


_._ OJ) oooo 


1BF 


oo oooo 


190 


00 0064 


191 


00 OObl 


, 192 


_J3Q_0Ml_ 


193 


00 oooo 


" 194 


00 00A1 


l*»* 


ji a aQQiL 


196 


00 02ED 


197 


00 02^0 


lgfl 


00 f>025 


199 


00 0021 


19A 


00 0027 


i«»n 


00 1)023 


19C 




i9r 


oo nooo 


19D 


00 002C 


19E 


.. .. 0JLQ02F. 


19F 


00 002C 







- 



667 


* 






668 


* 


OP-CODES 80 


- 6F ARE ILLEGAL 


669 


# 






670 




DC 





671 




JC 





672 




DC 


G 


673 




DC 





674 




DC 





675 




DC 





676 




DC 





677 




OC 





676 




DC 





679 




DC 





680 




DC 





• 681 




DC 





662 




DC 





663 




DC 


c 


664 




OC 





665 




OC 





686 


* 






667 


* 


_ _ 




686 




DC 


SRHLD2 


689 




DC 


SLHLD2 


690 




.... DC 


_moa_. 


691 




OC 





692 




DC 


NOB 


693 




DC 


- 


694 




DC 


WBR 


695 




DC 


RBR 


656- _ 




... ..._DC. 


WHR. ..... ... 


697 




DC 


RHR 


698 




DC 


WDR 


__699 




... ._. DC . 


RDfi. 


702 




EhDC 




703 




IFP 


MPY.DIV 


7Q_4___ 




_DC. 


. J3 _ ._ 


705 




ENDC 




706 




DC 


SSR 


__7Q7_ 




DC 


OCR. _ 


706 




DC 


SSR 



90 


SRLS 


91 


SLLS 


92 


. STBR. 


93 


LBR 


94 


EXBR 


.95-. 


EPS.R 


96 


WBR 


97 


RBR 


5.6... 


„W_HR_ 


99 


RHR 


9A 


WDR 


3B._ 


_RDR 


9.C- 


_.MHUB 


90 


SSR 


9£. 


fiCR 


9F 


AIR 



0816666 
D616667 
D816668 
0816669 
0616670 
.0816671 
D616672 
D816673 

DA16674 

0816675 
0816676 

D816678 
D616679 
.. DS166AQ 
D616681 
0816682 

0816684 
0816665 

Qfil6£fl6_ 

0816687 
0816686 

D816669 

0616690 
0816691 

D5l6£a2_ 

0816693 
0816694 

DB16J 

0616696 
0616697 

__. nai66aft. 

D616701 
0816702 

DAliZOS. 

0816704 
0616705 

__ 0816706. 
0816707 



MODEL i)/16 DROH Q5-069F02RQ0A13 (BASIC+M/D) 
^ODEL 6/16 DR0H2 DATA 
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1AO 

lftl 

„JA? 
1A3 

1A1 

1A5 

1AA 
1A7 

_A*& 
1*9 
1AA 

_ L* a _ 
1AC 
IAD 

1AF 



ian 

1M_ 
IB? 

183 

1B5 
186 

jJ7_ 
186 
1B9 

JLfi*. 



133 
1BC 
ASS.. 
1BE 
18F 



oo oooo 
00 oooo 
00 oooo 
oo oooo 
oo oooo 
oo oooo 
oo do oo 
oo oooo 
oo oooo 
oo oooc 
oo oooo 
oj oooo 
6c oooo 
oo oooo 
00 oooo 
"oo oooo 



00 oooo 
oo oooo 
oo oooo" 
oo oooo 
oo_gooo_ 
oo~ oooo 

00 OOOO 

oo_oooo 
bo o'o ob 
oo oooo 
oo oooo 
od booo 
oo oooo 
00 oooo 
bo oooo 
oo oooo 



710 


* 




711 


* OP-COOES AO 


- 


712 


* 




713 


DC 





71 s * 


DC 





71S 


DC 





716 


DC 





717 


DC 





718 


DC 





719 


DC 





720 


DC 





721 


DC 





722 


DC 





723 


DC 





72H 


DC 





725 


DC 





726 


DC 





727 


DC 





726 


DC 





729 


* 




730 


* OP-CODES BO 


- 


731 


* 




732 


DC 





733 


DC 





73<* 


DC 





735 


DC 





736 


DC 





737 


DC 





738 


DC 





739 


DC 





710 


DC 





741 


DC 





742 


DC 





743 


DC 





744 


DC 





745 


DC 





746 


DC 





747 


DC 






D62&709 
0616710 
D816711 
D816712 
0816713 
D8i6?l4 
03167? 5 
D8I6716 
0S16717 
0816718 
0816719 
D81672Q 
D6l672r 
DS1S722 
0816723 



-_.-J> 



0816724 

0816725 

0816726 

D8H727 - 

D816728 

D8l6?£f 



D81&736 
0816721 
D816732 
DW73T 

081673*1 

081673S 



D816736 
D816737 
081 6 738 
D8 16735" 
D816740 
0816741 



0816742 

D816743 

PJl6744_ 

D816745 

0SJ6746 



MODEL 3/i6 URQM2 DATA 



ICO 

id 

-1X2. 
1C3 
1C4 
1C5 
1C6 
1C7 
1CB 
1C9 
1CA 
1CB- 



1CC 
ICO 
ICC 



1CF 



100 
101 
ID? 



107 
104 
10? 



106 
107 
106 



109 
IDA 

■toe 



00 OOAF 

00 00B1 
.OC. OOCE 

30 C08A 

DO 0092 

oo ooyg 

00 0093 

00 0094 

DO .0095. 

00 0097 

00 OOBE 

00 .0090 

00 0064 

00 0051 
Oil QQfcl 

00 OObO 



00 OOCA 
00 00C6 

._0.0_ Q.PBO_ 
QQ n085 
00B9 

_JJ.0_J12F0 
00 02ED 
00 02F0 
00 0025 
00 001B 
00 00E4 

Qft_fl.Qia 



IOC 
__1QC 

10P 
_JLOE . 



10F 



QQ OOPD 

00 0029 
00 002E 
00 0029 



13 (BASIC+M/D) 
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749 


DC 


BXM 


CO 


BXH 


750 


DC 


BXL.E 


CI 


BXLE 


751 


DC 


LPSW 


C2 


LPSW 


752 


DC 


THI 


C3 


THI 


753 


DC 


iMHR 


C4 


NHI 


754 


OC 


CLHfi 


C5 


CLHI 


755 


OC 


OHR 


C6 


OHI 


756 


OC 


XHh 


C7 


XHI 


757 . 


OC 


LHR 


. Co 


LHI 


758 


DC 


CHR 


C9 


CHI 


759 


DC 


AHR 


CA 


AHI 


760. 


CC 


SHR 


Cd 


SHI 


761 


OC 


SRHLD2 


CC 


SRHL 


762 


DC 


SLHLD2 


CO 


SLHL 


763 


DC 


SRHAD2 


CE 


SRHA 


764 


DC 


SLHA02 


CF 


S'_HA 


765 * 










766 * 










767 


OC 


STM 


DO 


STM 


768 


OC 


LM 


01 


LM 


769.- 


OC 


STB 


02. 


STB 


770 


DC 


LB 


D3 


LB 


771 


DC 


CLB 


04 


CLB 


772 - 


DC 


PBR . 


.. . . 05 


AL 


773 


DC 


WBR 


06 


UB 


774 


DC 


RBR 


D7 


RB 


J7.7.& 


DC 


WHR 


-08 


.WH 


776 


OC 


PH 


09 


RH 


777 


OC 


wr 


DA 


WD 


778 


DC 


R.O 


QB 


_R0 


781 


ENOC 








782 


IFP 


HPY.DIV 






783 


DC 


MHUR 


OC 


MHU 


784 


EiMDC 








785 


OC 


SS 


DO 


SS 


786 


DC .. 


OC 


. . DE 


oc • 


787 


DC 


SS 


DF 


AI 



0816748 

D816749 

D81675D . 

0816751 

D816752 

D816753 

0816754 

0816755 

Q8l(&!56__ 

D816757 
D816758 

08i6.7S9._ 

0816760 

0816761 

0816762 

D816763 

0816764 

__ 0816765 
0816766 
0816767 
__D8l62£_8__ 
D816769 
0816770 
081 6771 
D816772 
0816773 
0816 774 
0816775 
0816776 

_J38JL67I7_. 
D816780 
D616761 

Q$lfe76J2 

D816783 
D816784 
D816785 
0816786 



MODEL 8/16 OHOM 05-069F02RQOA13 (BASIC+M/0) 
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*3DEL S/16 DR0W2 DATA 



1E0 


00 


oooo 


iei 


00 


OOED 


__.1E«_. 


OG 


Q08C 


1E3 


00 


oooo 


1E4 


00 


oooo 


1E5 


CO 
00 


oooo 


lEf 


oooo 


1E7 


00 


oooo 


1E8 


00 
00 


oooo 


1E9 


oooo 


IE*. 


00 


006B 


l£P 


00 
00 


005A 


1EC 


0068 


1ED 


UG 


Q054 


1EE 


00 


006E 


lEF 


00 


0074 


1FO 


00 


oooo 


i-Fl 


00 
00 


oooo 


IF? 


oooo 


1F3 


00 


oooo 


AF4 


00 


oooo 


r iF5 

1F6 

! 1F7 . 


00 


oooo 


00 


oooo 


00 


oooo 


1FB - 


00 


oooo 


1F9 


00 


oooo 


1FA 


cu 

00 


oooo 


1F8 


oooo 


1FC 


00 


oooo 


1FD 


00 


QOO0 


1FE 


00 


oooo 


IFF 


00 


oooo 


200 




1 







L ~ 





— - 



789 




DC 







EO 




790 




DC 


SVCQ2 




El 


SVC 


791 




DC 


SIfiT 




E2 


SINT 


792 




DC 







E3 




793 




DC 







E4 




79** 




DC 


c 




E5 




795 




DC 







E6 




796 




DC 







E7 




797 




DC 







E8 




798 




DC 







E9 




799 




DC 


RRLD2 




EA 


RRL 


800 




DC 


RLL02 




EB 


RLL 


801 




DC 


SRLD2 




EC 


SRL 


802 




DC 


SLLD2 




ED 


SLL 


803 




DC 


SRAD2 




EE 


SRA 


804 




DC 


SLAD2 




EF 


SLA 


805 


* 












806 


* 


OP-CODES FO 


' - FF ARE 


ILLEGAL 






807 


* 












808 




DC 











809 




DC 











810 




DC 


G 








an 




DC 


C 








812 




DC 











813 




DC 











814 




DC 











815 




DC 











ei6 




DC 











817 




DC 











818 




DC 











819 




DC 











820 




DC 











821 




DC 





. ... 







822 




DC 











823 




DC 











824 


* 








_ 





825 




END 











"DD3.678** 
D816789 

0816790 
'0816791 
0816792 
03x6793 
0816794 
D816795 
0816796 _ 
0816797 
0816798 
D 616759 
D816600 
0816601 
D816&Q2 
0816803 "" 
0816804 
D816805_ 
"084606$ 
08166C7 
816608 
D8l66r<9 
0816810 
0816 8il_ 
08 168 i 2 
D6l68lS 
DftJ6&l-» 
D616815 
0816816 
081681? 
0816818" 
D81&S19 
D81682C 
08i682l 
083.6822 

0816824 



MODEL 8/16 OROH Q5-069F02F00A13 (BASIC+M/D) 
MODEL fj/i.6 DR0M2 DATA 
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-BUC 



BLKI02 
BLKI03 
_BLKRF_1- 



BRANCH 
BTCR 
BTS — 



BX 

BX1 

BXH 



BXLE 

BXNOB 
_BXMX-_ 



CDD2 
CER 
.CERP1 - 
CHR 
CLB 
CLHR 



CLRWT 
CONINT 
-CON SER 



CONTIM 
DHR 
DHRl . 



DIFFER 
OISPLY 

JDj»fP 

EPSR 



02E6 
02L9 

OOAO 
00A2 
. _flOAj&.. 
0012 
00B2 
OOAF 

ooei 

00B4 

02B8 
OOEI 
_Q2BE 
0097 
00B9 
0099 
0175 
OlEB 
515F 
017F 
OODB 
0.200 
02DC 
0190 
0000 

6 bob 



MODEL 8/16 DROM 05-Q69F02RQOA13 (BASIC+H/D) PAGE 19 

!*ODEL S/16 DROHH DATA 



EPSSl 


0330 




EPSR? 


033A 




. EP.SR? _. 


033C 




exBR 


00C5 




F.CC 


02C8 




_ _...E*VA9I 


0002 




r FDRXD2 


02C0 




FINISH 


OOFB 




FL,OV 


02D«* 




FLR 


OODF 




FLROJ 


02CD 




FLRDU 


02CE 




1 FLU 


01CB 




FLT2 


oi£>2 




1 fiH5._ _ ..— 


01DF 
01E2 




FLT4 




FLT5 


OlE«t 




FLTDISP . 


01C5 




FN1 


01 AC 




FN11 


G1B8 




FN2.FN3 


01B0 




FNRES 


0183 




FRO^AL 


02F1 




FRR 


00E0 




1 FRRD1 


02C6 




FRWORO 


OOAD 




1 FRX 


0079 




FRXOl 


C2A5 




FRXNX 


02A7 




FXR 


OQOE 




1 FXR2 


02CB 




FXRD1 


02C9 




I SENSWP 


JJ321 
0197 




HELP 




HELP1 


0198 




IDLE 


0134 




IDLE1 


0136 




IDtEX 


015E 




ILES 


JJ0?JB__ 

0030 




ILGPSW 




IHH 


008C 




IOATN . _ 


01E7 




IORR 


00Q8 




IORX 


0005 




IOSVC 


01EA 




LB 


0OB5 




LBR 


0066 




LCS 


0096 
0113 




LDDOUBLE 




LDREG 


OlOA 




__.JLCSlNil.£.-.- 


011F 




LEADER 


0317 




LHR 


0095 




LISTjPV ..._ 


02BA 





J* 



MODEL 8/16 DHOfi 05-069F02ROQA13 (BASIC+M/D) 
"ODEL 6/16 UR0M2 DATA 



PAGE 20 



LHO 
LM0D2- 



LME 

LHE02 

— U4E0QUE 

LWNX 

LMST* 

LOCOTS 



LOOK20 

LPSW 

LPSW1 



LSET 
HARO 
MHR 



MHR1 
HHUR 
HHIIR1- 



HHALF 
HMALF1 
J1ME 



HPY.DIV 

HRONEG 

HROP OS 



NHR 

NLONS 

NNFS1 



NNEG2 
NOB 

NOWRAPtt 
OC 
JOCS 



OHR 
OIPSW 

QHHPSW 



OUTDIS 
OV 

Jim 



PNTR 

POW 

PSW LOC - 



00C6 
006B 

_il2flB._ 
0091 
0291 
030C 
000E 
000C 

_01«2C_ . 
01BB 
OOCE 

_0J2C__ 
032B 
012E 

-CQfiC._ 
0232 
OOUD 

03*E 

0320 

_017_2_ 



0001 
0207 
_Q20§_ 



0092 
0067 
023fl_ 



023C 
0QA1 

-Q26JL 
026*f 
002E 

■ 0Q2F 



PWROWN 
PWRDWN2 
PW RUP 



0093 
00<»0 
Q038 
012F 
0225 
Q1.2A 
0022 
C157 
01B6 
0138 
01*D 
.0100. 



PWRUP2 
PWRUP3 
ONEG 



OOK 
Q0K1 



QUENBLi 

RBI 

RBLD2 



0119 
0125 
0222 
02 IF 
02*F 
0322 
0332 
02F3 
027F 



MODEL. 8/16 DRUM Q5-069F02ROOA13 (BASIC+M/D) PAS E 2l 

MODEL B/1& DR0K2 DATA 



R8R 02*" 

RBRWBR 00OA 

_RJftWB_R01 ... 02OF_ 

R8WB 003«i 

RBW9MX OG36 

rd_ ocie 

RD2 0019 

RDKEY 016F 

RPR __O c23 _ 

REGDIS " 01BF 
RE6M 01CO 

RH 00 IB 

RHH OO'IE 

RHR 0021 

R LLQg POSA 

RNNE6 021B 
RRLD2 006B 
j*S 0002 

■'■RSNX """ OO'PA 
RTL1 026F 

RTL2 0285 

RTL02 . 02^8 
RTLRBL 007F 
RTLRBLD1 _ _ 0_26_D . 

~RX~ 0006 

RXNX 0008 

SAVR EG Q1*0. 

SCH 008F 

SHIFTQ 0OE6 
SHO RTB _ _ 00A9 
8HR 0090 

3INT- 0080 

•-SIHT1 QlED_ 

SINT2 01F6 
SLA OOtD 

SLAP ? 007«L 



SLHA 00**7 
SLHA1 QC*8 

JSLH&P-2 005D_ 

SLHL 0&3D 
SLHL2 003E 

_SLHL» 0-Q3F_ 

SLHL02 OO&l 
SLHLNX: 00*2 

SLL OMJF_ 

SLL1P2 00&6 
SLLD2 005H 

SLLS 00°*_ 

SPFP 0000 
SRA02 OO&E 

gRHA02 0061. 

SRHL3 0065 
SRHLD2 006«t 
SR L1P2 069. 



~n 



MODEL fi/lS 0*QM 05-069F02R00A13 (BASIC+K/D) 
l"0DEL a/16 DRQM2 DATA 



PAGE 22 



SRL02 


OQ68 


SS 


0029 


SSR 


0Q2C 


START 


oooo 


START! 


0001 


ST8 - 


OCBD 


STB* 


ooco 


STD 


00E3 


STon? 


02AF 


STD0U8LE 


01^9 


STE 


006-2 


STf.STn 


0Q7A 


STE02 


02B3 


STEW 


007C 


STH 


008f 


STH2 


0066 


STM 


OOCA 


STHD 


_. 0Q9A 


STH002 


029A 


STHE 


009E 


L__STM£n2-_ .._ 


..JQ29JE. 


STSINGLE 


0153 


SVCD? 


OUCU 


TER^TN 


- nof-'c 


THI 


008A 


THRUD2 


0046 


WAIT 


M59 


WAIT1 


015C 


WASE*"PTY 


028A 


WBR 


.Q2ED 


WD 


OOE*f 


WDR 


0027 


WHR 


_ 0DJS5. 


XHR 


0Q9«f 


YONNEG 


02UD 



*■-■•# 



'5. X 



MODEL 8/16 DRCH 05-U&9F03R00A13 (BASXC+H/D+SPFP) 



PAGE 



PR0G= "Bl&DF 
"0003 



03 



ASSEMBLED BY F.ICROCAL II ( 32-BIT > 



OOP 
l>001 

ooo 

0001 



0000 



jlfin 



000 
_0JLt 

00? 
003 

005 
006 

_tt0L 



008 
009 
JLQ»_ 



00 009B 
JO QQ9F 
00 00A2 
00 00A4 
00 0092 
00 0099 
00 0093 
00_0094 
00 0095 
00 0097 
00 OQflE 



2 

3 
4 
5 
6 
7 
S 
9 

10 

11 

12 

15 

16 

17 

20 

23 

24 

25 

26 

27 

28 

29 

30 

31 
32 
33 
34 
3 b 
36 
37 
38 
35 
40 
41 
42 
43 
46 
49 
50 
51 
52 
55 
5o 
57 
58 
59 
60 

&1_ 
62 
63 

64 



F.VARI 
* 



EQU 3 
NLSTC 

SQCHK 



* SET UP SVSGEN PARAMETERS 
* 



F03 : BASIC + M/D + SPFP 



MPY.DIV 
SPFP 



DPFP 



IFP 
E.GU 

ENDC 

IFP 

EQU 

ENDC 

ELSE 

EQU 

ENDC 



F.VARI-1 
1 

F.VARI -2 
1 



65 
66 
67 



* 

* 

* COPYRIGHT IMTERDATA INC, 

* 

* OHEMA MAHAgAN 

* .__ _ 

* 

* DROM SOURCE IS ASSEMBLED IN 

* OPERAND FIELD IS THE SYMBOL 

* COMMENT FIELD ShOUS OP-cOOE 

* ONLY THE LEAST SIGNIFICANT 
_ PARTS 19-186RO0F00 

PARTS i9-i86R6bF00 

* THE DROM DATA IS CONTAINED 

ENDC 

ENDC 

IFZ F.VAR2-3 

PARTS 19-l86R00F29 

ENDC 



'"bax&oci 

oai^Qoa 

D8160C3 
0816004 
081600S 
D816006 
0816007 
D616006 
D8i600^ 
D8l60i0 
081601* 
D816014 

Dei 6d il> 
Dai6oi^» 

D6160I9 

D816022 

D8I6023 

D81&024_ 

0616C29 

Dil6026 

0616027 



SEPTEMBER 1976 



conjunction with the microprogram source 

ic rom entry point for dl 

"and Valid instruction "mnemonic 
byte of the code generated is used 

dummy part u_ [ 

DUMMY PART # 
IN THE FOLLOWING 512 X 8 (4K) ROM CHIP 



D&16028 

06*6029 

_D6i6030__ 

D«T£lS»03l 

D816032 

osifeoaa 

D81&034 
DS16G3& 
D&16036_ 



Oii6&3? 
0016058 

081603?! 
D81&C40 
DS16041 
081604^ 



_ENP.C 

DC 
OC 
DC 
DC 
DC 
DC 
DC 
OC 
DC 
DC 
DC 



ILEG 

BALR 

BTCR 

BFCR 

NHR 

CLHR 

OHR 

XHR 

LHR 

CHR 

AHR 



00 




01 


BALR . 


02 


8TCR 


03 


BFCR 


04 


NHR 


05 


CLHR 


06 


OHR 


07 


XHR 


08 


LHR 


09 


CHR 


CA 


AHR 



D81&045 
D816048 

_D8i6049 
0616050 
D816Q51 

^816q54_. 
D8l605S 
0816Q56 
061-605?.. 



D81&058 
D616059 
D816060 



0816061 
D816062 
0816069 



m. 



0816064 
D816065 
D816066 



MODEL P/16 3RCF; 05-O69F03R00A13 (BASIC+M/O+SPFP ) 



PAGE 



OOB 


00 0090 


ooc 
ooc 


00 OODC 
. HQ OODB 


OOE 
-OO c 


go ooao 

00 GOOF 


oin 
on 

013 
014 

o"t* 


00 009B 
00 009B 
... W2 .0093 
00 0098 
00 009B 
U(i 009B 


016 
017 


00 009B 
00 009B 
00 Q098 


019 
OlA 
01R 


00 009B 
00 009B 

.. oa oo9b 


oic 

<J JLLJ 

Q1F 


00 009B 

CG r, Q9B 

_jQO 0Jl9fi 


OIF 


00 009B 















68 




DC 


sh:< 


OF/. 


SHR 


72 




.EN DC 








73 




IFP 


MPY.PIV 






7f 




DC 


HHR 


OC 


*!HR 


75 
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00 009B 

_00 009B 
DO- 009B 
00 009B 
00 0Q9B 
00 009B 
00 009B 

_00 0O9B 
00 0098 
00 009B 

_0Q 0O9B_ 
00 00 9 B 
00 009B 
00 009B 



404 




DC ILEG 


405 




DC RS 


406 




DC RS 


407 




DC ILEG 


408 




DC ILEG 


409 




DC ILE3 


410 




DC ILEG 


411 




OC ILEG 


412 




DC ILEG 


413 




DC ILEG 


. _.41* . 




DC SLL 


415 




DC SLL 


416 




DC SLL 


417 




DC SLL 


4ie 




DC SLA 


419 




DC SLA 


420 


* 




421 


* 


OP-CODES FO - FF 


422 


« 




423 




DC ILEG 


424 




DC ILEG 


425 




DC ILEG 


426 




DC ILEG 


427 




DC ILEG 


428 




DC ILEG 


429 




DC ILEG 


430 




DC ILEG 


431 




DC ILEG 


432 




OC ILEG 


433 




DC ILEG 


434 




DC ILEG 


435 




DC ILEG 


436 




DC ILEG 


437 




OC ILEG 


438 




DC ILEG 



EO 

El_.SVC_ 
E2 SINT 

E3 

E4 

E5 

E£ 

E7 

E6 

E9 

EA RRL 

EB RLL 

EC SRL 

ED SLL 

EE SRA 

EF SLA 



D816403 
D6 164Q4 
D816405 
081&406 
0816407 
D816408 
0816409 
D8 16410 
D816411 
0816412 
_D_8l64l3_ 
081641* 
D816415 
81641 6 
0816417" 
0816418 
06 16419 
0616420 
D816421 
0816422 
D81648T" 
081642* 
0816428 
0816426 
D816427 
0816428 
08|64t$ 
0816430 
D 8I&43V 
08164S2 
081643$ 
0816484 
0816433 
D&1&43& 
816437 



MODEL 8/16 OROM 05-U69F03R00A13 (BASIC+M/D+SPFP) 
MOOEL 8/16 0R0M2 DATA 
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101L .... 

10J 
102 
...._ -103 
10H 
105 
1 nfi 


00 OQQO 

00 oooo 
'JO oooo 
00 oooo 

GO 0000 

00 oooo 

QQ QQOQ 


107 
10B 
109 


Cu oooo 
no oooo 
QM OQOO 


10A 
108 


00 oooo 

00 000Q 


IOC 
IOC 

inn 


00 oooo 

Q0 OOOO 


10E 
?nF 


00 oooo 

00 OOOO 






110 

111 
11? 


00 OOOO 

00 oooo 

.. Q0_QQOQ. 


113 

115 


00 oouo 
oo oooo 

-DQ-JIQO0 


116 
117 
11 A- 


00 oooo 
00 oooo 

ilQ_jQQOQ 


119 
11* 
IIP 


oo oooo 
oo oouo 

Q.Q JJJ2Q0. 


lie 

HP 

iir 


00 oooo 
oo oouo 

00 Q000 


up 


oo oooo 

















440 * 


441 * 


442. 


443 


444 


445 


446 


447 


448 


449 


450 


451 .... . 


452 


453 


457 ...... 


458 


«t59 


460 


461 


462 


463l_. ._ 


464 * 


465 * 


466 . * 


467 


468 


469 


470 


471 


.472 _ 


473 


474 


475 _ 


476 


477 


.476.. . . __ 


479 


460 


481. 


482 



<*> r\Q — f*f\r\r-Q 



DC 





DC 





DC 





DC 





DC 





DC 





DC 


Q 


DC 





DC 





DC . 





DC 





DC 





ENDC 




IFP 


MPY.DIV 


DC 





DC 





ENDC 




DC 





DC 









O J.U 


xr n 


DC 





DC 





DC ... 





DC 





DC 


(1 


OC 


Q_ 


DC 





OC 


Q 


0C._ 


0. ._... 


DC 





DC 





DC 


Q 


DC 





DC 





DC. 





DC 






tor Tl I rc*l 



CO 
01 
02 
03 



BALR 
BTCR 
BFCR 



04 NHR 

05 CLHR 



06 
07 
08 
09 
OA 
OB 



QHR 
XHR 
LHR 
_.CHR 
AHR 
SHR 



D816439 

D616440 

09164ft t_ 

D816442 

0816443 

D.816444. 

D816445 

D616446 

_D&16447_ 



OC MHR 

OD DHR 

OE ACHR 

OF. SCHR 



D816448 
D816449 

... Oil 64 55 .._ 
D816451 
D616452 

- Qfll6J*56_ 
0816457 
D816458 
06^6459 
D816460 
D816461 

_DejiL462_. 
D816463 
ne« £n£U 

0616465 



0816466 
0616467 

_DAl646« 

0816469 
D616470 

J8164I1____ 
D816472 
0816473 

.-DjBlMTJt 



0816475 
D816476 

._DM6427_ 
D816476 
D816479 

_0»1648JL 



D816481 



*IOOEL &/16 DR0M2 DATA 



120 

121 

122_ 

323 

124 

125 

126 

12V 

T28" 
12S 
129 



12A 

128 

12D 

12E 

_l£f_ 

ISO 



JL3I>. 



151 
132 



134 
135 

13£ 



157 
138 

.-159- 
15A 
15R 

-ISC. 



00 QOAC 

00 OOAD 

00 OQAC 

00 OOAD 

00 0095 

30 0000 

00 008E 

00 0090 



00 0000 

00 cooo 

00 0000 

00 0000 

00 0000 



00 


cooo 


00 


oouo 


GO 


0000 



00 0000 
00 0000 
00 0000 
JLP ooop 
00 0000 
oo 0000 
00 0000 



00 0000 
00 0000 
00 0000 



00 0000 
00 0000 
_oo_cooo 
'ISO 00 0000 
ISC' 00 0000 

JJfj QO. 0.00 0_ 
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_ ..__„ _„_ 


BKUORO '" 


- - 


20 


BTBS 


485 DC 


FRWQRD 




21 


8TFS 


486 DC 


BKWORD 




22 


BFBS 


487 DC 


FRWORD 




23 


BFFS 


488 DC 


LHR 




24 


LIS 


489 DC 







25 


LCS 


490 DC 


AHR 




26 


AIS 


491 DC 


SHR 




27 


SIS 


551, ... __ __■.. ENOC 










502 IFP 


SPFP 








5C3 DC 







28 


LER 


504 DC 







29 


CER 


505 DC 







2A 


AER 


506 DC 





- 


28 


SER 


507 DC 







2C 


HER 


508 DC 







2D 


DER 


509 DC 







2E 


FXR 


510 DC 







2F 


FLR 


511 ENDC 










512 IFZ 


DPFP 








513 * 










514 * OP-CODES 30 


- 3F ARE 


ILLEGAL 






515 * 










516 DC 











517 DC 











518 DC 











519 DC 

520 DC 




6 


- - - 


■ - 




521 DC 











522 DC 











523 DC 











524 DC 











525 DC 




b 


-'- 







526 DC 




527 DC 











528 DC 

529 DC 



b 


- 








530 DC 











531 DC 











532 ENDC 






550 ENOC 











D816483 
D8lfe*j64 
0646488 

"D816486~ 
D8164S7 
D816486 
0*1 64 89 
D81&490 

_DS16S00_ 
DS165C1 
D816502 
D816503_ 

~Dil6504 
D816505 

_D£JL6506 
SB1S50T" 
D61&508 
081650? 
DS16510 
D6IS511 
D816512 

"D81651S" 
D816514 
D816515 

■ Mi*8iS- 
D8l§5l7 

-Mll5.t§_ 

D816519 
D816520 
D816521 

DS16S22, 
08lSf.g3: 
JQf 16514 
D816525 
D616526 
D6lfe5g7 
Dftl«sed< 

QS16S5Q 
D8165S1 
D816549 



140 

141 

_i__l~ 

143 

144 
-145 

14& 

147 
-14 fl 

149 

14A 
-JLMJBL- 

14C 

mr 



140 
4Jt£- 



14F 



l5n 



152 
155 



15? 
156 
JJi7__ 
156 
159 
15ft 



15B 
15C 
15D 



00 0084 
00 009F 

_ -Q0 -0QA2. 
00 00A4 
00 0G92 
00 0U99 
CO 0093 
00 0094 

00-Q095 

00 0097 
00 OOOE 

0fl._D.Q9.ft 



.QD__QPC 

00 OODB 



00. CflStl 
00 00«F 



15E 
15F 



00 0000 
J-JQ-AflQ.Q.. 
00 0000 
00 0000 

_0J3_J)0J10_. 
00 0000 
00 oooo 

.OQ_0_»_LQ_. 
00 0000 
00 oooo 

_J_Q. OfiO.0 

oo oouo 
oo oooo 

. JLQ .00.00 

00 oooo 
00 oooo 
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. 552 DC 


STH 


4(1 


STH 


553 DC 


BALR 


41 


BALR 


-55ft DC ... 


BTCR 


42 


BTCR 


555 DC 


BFCR 


43 


BFCR 


556 DC 


NHR 


44 


NH 


557 QC 


CLHR 


45 


CLH 


558 DC 


OHR 


46 


OH 


559 DC 


XHR 


47 


XH 


__5fiD__. ... ... .... DC... 


LHR 


. 4a 


LH 


561 DC 


CHR 


49 


CH 


562 DC 


AHR 


4A 


AH 


._5_3_._ _ _ CC 


SHR _ . 


4B 


SH 


567 ENDC 








568 IFF 


HPY.DIV 






.569. __.. . DC 


MHR _ .... 


4C 


HH 


570 DC 


DHR 


4D 


DH 


571 ENDC 








572.. _... DC 


ACh 


4E 


ACH 


573 DC 


SCH 


4F 


SCH 


574 * 








.575 _*.-__>.■■£ ODES 50 


- 5F ARE ILLEGAL 






576 * 








577 DC 









_57fl..__ . .DC 


0. _ 






579 DC 









580 DC 









_58_L . QC_.._. 









582 DC 









583 DC 









J5fi4 ... . _ . . DC 


__L _ 






585 DC 









586 DC 









.567 DC . 


..Q _ _ 






588 DC 


C 






589 DC 









590. . . .DC . 


.0. 






591 DC 









592 DC 










D816551 
08^6552 
D8lfe553. 
0816554 
0816555 
D816556 
0616557 
0816558 
J-aifiSSSL 
0816560 
0816561 
._D.fil6__.2_ 
D816566 
D816567 
J_B16J_j6_. 
0616569 
0816370 

.JOB I __.__.. 
0616572 
0616573 

_jQ61_t____ 
D616575 
0816576 

___il6£___ 
0816578 
D616579 

._D8Jife.56.0_ 
0816561 
D816582 

_.J_Blfe5J_L 
0616584 
0816565 

. D_L65i_»_ 
0816587 
0616586 

.J-6l_-__L 
0616590 
0616591 



MODEL 8/16 DkOH 05-O69F03R00A13 (3ASIC+M/D+SPFP) 
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596 


ENDC 




160 




597 


IFP 


SPFP 


u -lfen ... 


00 00E2 


598 
599 


DC 
ENDC 


STE_ 


161 


oo ooae 


600 


DC 


AHK 


16? 


oo ccoo 


601 


DC 





163 


oo oooo 


602 


DC 





I6«i 


00 025E 


603 


DC 


ATLD2 


165 


.Q0.D2.67_. _ 
CO 0278 


_. .601. _ 

605 


DC 
DC 


ABLD2 


166 


RTLD2 


16? 


DC 027F 


606 


DC 


RBLD2 




- — — 


. ... . _M4 _ ... 

615 


ENDC 
IFP 




166 


SPFP 


166 


00 02C6 


616 


DC 


FRR01 


16§ 


OJL 028E 
00 02C6 


__«7 

618 


DC 
DC 


CERD1 


16A 


FRRD1 


168 


00 02C6 


619 


DC 


FPRDl 


16C 


00 02C6 


620 


DC 


FRRD1 


| 160 


00 02C6 


621 
622 


DC 
ENDC 


FRRD1 


! 16£ 


00 0000 


623 


DC 





16F 


OQ oooo 


624 

625 * 


DC 


6 






626 * 






17P 




627 


IFZ 


DPFP 


170 


oo oooo 


628 


DC 







... — .- 


_629_._ 

632 


ENDC 
ENDC 












636 


ENDC 




171 




637 


IFP 


SPFP 


j 171 


00 009E 


638 


DC 


STME 


172 


00 0091 


639 


DC 


LHE 


1 




64C ■.._. 

64x 


. . ENPC. 
DC 




173 


oo oooo 





174 


OQ 0000 


642 


DC 





175 


00 QOOO 

bo oooo 


643 
644 


DC 
DC 





176 


C 


177 


CO oooo 


645 


DC 





176 




_M6_ 


.. .XFZ_. 


DPFP 


178 


oo oooo 


647 


DC 


d 


179 


oo oooo 


648 


DC 





17A 


00 QOOO 


649 _ 

650 


DC 
DC 





«?& 


00 oooo 





ITC 


uO oooo 


651 


DC 





?7D 


.._ M J) 000. 


_£32. __ 

653 


QC . 

DC 


Q „ .. 


17F 


oo oooo 





17F 


00 oooo 


654 


DC 







_ 


_ £33 

665 


ENDC 
EiMDC 




i 















! 







60 STE 



61 


AHH 


6? 




65 




64 


ATL 


65 


ABL 


66 


RTL 


67 


RBL 


68 


LE 


65 


CE 


6A 


AE 


6B 


SE 


6C 


ME 


60 


DE 


6E 




6F 





081*598 

D8168S6 

D_8|6597_ 

D816598 

D816599 

D81660CL 

0816601 

D816602 

0816603 



D816604 
D81660S 
D816613 



0816614 
081C613 
0816616 



D81661T 

D8i66l8 

081661? 



D8J6620 

DeiM22 



D&1662S 
D816624 

D846625 



0$li&g3 



71" STME 
72 LHE 



DS1&631 

D81663S 
0816636 



D$Ufi37 

DH1&63® 
0916639 



D816640 
D816641 
D816642 

0816^44 
D81S64S 



D816646 
D816647 
D816648 



D816649 
D8i66Sa 



D816652 
D816633 
D 81665 4 



0S16664 



a. 



m j 



m 



MOOEl &/16 DROH 05-069F03ROOA13 (BftSIC+H/D+SPFP) 
~T~! ^ODEL fl/16 DR0M2 DATA 
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180 

161 

-482. 

133 

184 

_v&5 



186 
187 
1*8 



189 
ISA 
_lfiB__ 
18C 
1BD 



18F 



190 
191 
19? 



193 
194 
195 



196 
197 
198 



199 
19A 
_13B 



19C 
19C. 



19D 
JL5£L 



00 0000 

00 oooo 

QO OQOQ 

00 OOUO 

00 OOUO 

. J)0 0000 

00 oooo 

00 OOUO 
.. QU-OOUil. 

00 oooo 

00 oooo 

__OJ1_QQQO 

00 oooo 

00 oooo 

_HD aOQQ 

00 oooo 



00 0064 

00 oo&i 

_i30 QQAL. 

00 oooo 

00 00A1 
_OiL4)000 
00 02ED 
00 02F0 
jOG_OQ.2§. 
00 0021 
00 0027 
0JL.0Q29 



(10. coao. 

00 002C 
_QQ 0Q2F. 



19F 



CO 002C 



667 


* 




668 


* OP-CODES 80 


- 8F AF 


-669-- 


. *- 




670 


DC 





671 


DC 


u 


672 


DC 





673 


DC 





674 


DC 





-675 -- 


DC 





676 


DC 





677 


DC 





6J.8.. 


.. DC . 


Q 


679 


DC 





680 


DC 





j6JJ1__ 


.. . _ DC 


.0 


682 


DC 





683 


DC 





684 ... 


DC 





685 


DC 





686 


* 




6&7._ - 


jfc ... 




688 


DC 


SRHLD2 


689 


DC 


SLHLU2 


69 Q 


DC 


NOB 


691 


DC 





692 


DC 


NOB 


693 


DC. 





694 


uC 


WBR 


695 


nc 


RBR 


6.96 


_ . . . DC 


WHR 


697 


DC 


RHR 


698 


DC 


WDR 


699. 


_ . . - DC 


RDR _ 


702 


EN DC 




703 


IFP 


HPY.DIV 


M . 


DC . 


0. . 


705 


ENDC 




706 


DC 


SSR 


7Q.7_._. 


QC 


OCR. 


708 


DC 


SSR 



gn 

91 

92 
93 
94 



D816666 
0816667 
D116A6S - 
D816669 
D816670 
0816671 
D816672 
0816673 
.0.8-16614. 
0816675 
0816676 
£816621-. 



0816678 
0816679 
_DJl668JL 



D816681 
D816682 

Dfil6j663_ 

0816684 
D816685 



J184,66A6_ 



SRLS 
SLLS 

STBR 

LBR 

EXBR 



95 _. EP.S8 

96 WBR 

97 RBR 
90 _ WKR 
99 RHR 
9A WDR 
9.B _RDR 



3C. _MH.UR. 



D816&87 

n A « r * tt a 

.0816689 
0816690 
0816691 

-Q8l6692_ 



D616693 
0816694 
Qfil6695_ 
0816696 
D816697 
JH1469A- 



0816701 
0816702 
.11816.705. 



9D 
9E 

9F 



SSR 

0CR_ 

AIR 



0616704 
0616705 
0816706 



0816707 



KODEL 8/16 DROM Q5-Q69F03R00A13 <BASIC+FV0+SPFP) 
10DEL tt/16 0R0H2 DATA 
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1A0 
1A1 

JLA2. 



1A5 
1AM- 
_LA5. 



1A6 
1A? 



1A$ 
1AA 

16l_ 

1AC 
1AP 

__ lAE. 
1AF : 



00 oooo 
00 oooo 
oo oooo 
od oooo 
00 oooo 
_o_o_QOoq 
od obuo 
oo oooo 
oo 5000 
oo oooo 
oo oooo 
_oo oooo 
00 oooo 
oo oooo 
oo oooo 
oo" oaoo 



.ifti. 

182 
133 

JJ34. 
165 
1B& 

_187. 
18» 
1B9 

-lfl«L 



XBB 
1BC 
JLfllL 



ISF.' 



oo oooo 

00 3Q00. 

00 oooo 
00 oooo 

...QA-QOOJL . 

oo oooo 
oo oooo 
oo. opoo_. 
00 oooo 
oo oooo 

.o_o....aoo_o_. 
oo oooo 
oo oooo 

_3.Q_QP0g 

ob oooo 
oo oooo 



710 * 
■ 711 * OP-CODES AO - AF 

.._212_ - * ■ - - - 

DC 



713 

714 
713 
716 
717 
.118 
719 
720 
721 



722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
236 
737 
738 
_2?9 
740 
741 

743 
744 
1*5 
746 
747 



DC 
DC 
DC 
DC 
DC 
DC 
DC 
_ -DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

* 

* OP-CODES 

DC 
DC 
OC 
DC 
QC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 



BO 



ARE ILLEGAL 



BF ARE. ILLEGAL 



081670* 
D81S710 
D£l671i 
D8167I2 
0816713 
.0816714 
0816715 
DS16716 
_D816JL17_ 



D816718 
D816719 
DS16720 



D816721 
0616722 

0816723 



D616724 
D816725 
J)8l6726_ 
D8 16727 

D816728 
D816729 

D816730 
D816731 
D 8167 32 
D8167J3 
DS16734 
D816735 
0816736 
D81&737 
D816738 
0816739 
0816740 
.Mlilifcl- 



D816742 
D816743 
J81674_4_ 



0S1S745 
0816746 



, 3 
-t. 



"H 



MODEL A/16 DRoMi2 DATA 



ICO 
1C1 

- -!££-.. 

1C3 
1C4 
-J.C5 
1C6 
1C7 

_ irfl.. 

1C9 

1CA 

- 1C R 



ICC 
ICO 
_LC£! 



1CF 



1DO 
101 



1D3 



1D6 

1D7 
-108- 



109 
IDA 
.J.QB- 



IOC 
OOCi 



10D 
-tQE- 



GO OOAF 

00 OOBl 

_ttIL_i)OCE 

00 008A 

00 Q092 

•JO 0099 

00 0093 

00 0094 

QU 00.95. 

00 0097 

00 006E 

_Qil Qfl?Q 

00 0064 

00 0051 

JLO Q061 

00 005D 



00 OOCA 
00 00C6 
Q<? _Q0BQ 
UO 00B5 
nfl nnHQ 

Jlfl Q2F0 
00 02tD 
00 02F0 
00 OflgS 



00 001B 
00 GOEf 
JLQ_GQA8 



00 QOOO 

00 0029 
002 E 



10F 



00 0029 
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7«*9 


DC 


BXH 


CO 


BXH 


750 


DC 


BXLE 


CI 


BXLE 


751_ 


DC 


LPSW 


C2 


LPSW 


752 


DC 


THI 


C3 


THI 


753 


DC 


NHR 


C4 


NHI 


754 


DC 


CLHR 


C5 


CLHI 


755 


DC 


OHR 


C6 


OHI 


756 


DC 


XHR 


C7 


XHI 


757 


DC 


LHR 


CB 


LHI 


758 


OC 


CHR 


C9 


CHI 


759 


DC 


AHR 


CA 


AHI 


760 


CC 


SHR 


... CB 


SHI 


761 


DC 


SRHLD2 


CC 


SRHL 


762 


DC 


SLHLD2 


CD 


SLHL 


763 .. . ... 


. . DC 


SRHAD2 


CE 


SRHA 


764 


OC 


SLHAD2 


CF 


SLHA 


765 * 










766 *. 










767 


DC 


STN 


DO 


STH 


768 


DC 


LM 


Dl 


LM 


765 _ 


DC 


STB 


02 


STB 


770 


DC 


LB 


03 


LB 


771 


DC 


Ci ft 


D4 


CLB 


772 


_ DC 


RBR 


D.5 


AL 


773 


DC 


WBR 


D6 


WB 


774 


DC 


RBR 


07 


RB 


775....... .. 


. DC.. 


WHR - 


_.08 


WR - 


776 


DC 


RH 


D9 


RH 


777 


DC 


WD 


DA 


WD 


-7J.fi 


.DC_ 


BD 


oa 


_RD-_ 


781 


ENDC 








782 


IFP 


MPY.DIV 






J7-8J3 _.. 


. _..... . DC . . 


. WHUR 


DC. 


_HHJJ__ 


784 


ENDC 








785 


DC 


SS 


DO 


SS 


_Z8fi. 


_DC .__ 


-QC _..._ 


... QE. 


_QC_. 


787 


DC 


SS 


OF 


AI 



D8l67*8 
D816749 
0816J75D- 
D816751 
0816752 
. D816753 
D816754 
D816755 
D816756 
0816757 
D816758 

_.Ml6ia?._ 

D816760 

0816761 

_B8j.67j62- 

0816763 

D81676H 
_D$16JT£§ 
0816766 
D816767 
- 0816768. 
D816769 
D816770 

_QAl£ZTl. 
D816772 
D816773 
_nfll6L77*L 
D816775 
D816776 
D816777 
0816780 
0816781 

Q81£7jB_2_ 

0816783 
0816784 

0816785 

D816786 



flODEL 3/16 DROH2 DATA 



1£0 
1E1 

.J.E? 
1E3 
1£U 

..1E5. 
1E6 
1E7 
JL£8 
1E«? 
IE* 

_UI; 



XEC 

1ED 

_1EE_ 
1EF 



1F0 
JLfl. 

iFe 

1F3 

_l£*. 
1FS 

1F6 

_1P7; 
1F8 
1F9 
1FA 
1FB 
IPC 

_l£0_ 



IFE 
IFF 



OQ OOOO 
00 OOEQ 
00 00&0 

00 oooo 

00 0000 
00 0000 

00 oooo 
00 oooo 
oo oooo 
oo oooo 

00 Q06B 
00 0Q5A 
00 0068 
00 0054 
00 006E 
00 0074 



00 oooo 

0_O 00 00 

oo* oooo 
oo oooo 
oo oooo 
oo boob 
oo oooo 
_oo_oooo 
oo oooo 
oo oooo 
_oo oooo 
bo oboo 
oo oooo 

.00 JJQOO 

bo oooo 
oo oooo 



200 



13 (BASIC+H/O+SPFP) 
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789 " OC 





.. . 


EO 




790 OC 


SVCD2 




El 


SVC 


791 OC 


SI NT 




E2 


SINT 


792 DC 







E3 




793 DC 







E4 




794 OC 







E5 




795 DC 







E6 




796 DC 







E7 




797 DC 







E3 




798 OC 







E9 




799 DC 


RRLD2 




EA 


RRL 


800 DC 


RLLD2 




EB 


RLL 


801 DC 


SRLD2 




EC 


SRL 


802 DC 


SLLD2 




ED 


SLL 


803 DC 


SRAD2 




EE 


SRA 


804 DC 


SLAD2 




EF 


SLA 


805 * 










806 * OP-CODES FO 


- FF 


ARE ILLEGAL 






807 * 










80S DC 











809 DC 











810 DC 











611 OC 











812 DC 











813 DC 











814 DC 











815 DC 














816 OC 











817 DC 











818 OC 











819 DC 











820 DC 











821 _ _0C_ . 


.0 


... ... .. ._. 






822 DC 


c 








823 DC 











_824 * ... 




.. _.. 





_ . _. _ 


825 END 











0*16788 

0616789 

0846790 

0816791 

0816792 

0816793 

081679* 

D81&795 

0816796 

D816797 

D616798 

DS 16799 

0816800" 

DS16801 

0816802 



0816803 
0816604 
8168 05 
D816806 
DB16807 
0816 808 
0816809 
0816810 
0816811 



0816812 
0816813 
0316S14 



0816815 
0816816 
0816817 
0816818 
081681* 
0816820 
0816821 
0816822 
0816823 



"It 



Jt . - 



081682* 



Ja . 



MODEL 6/16 OROM 05-069F03ROQA13 (BASIC+M/D+SPFPJ 
MODEL 6/16 QR0M2 DATA 
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NO ERRORS 




ATL2 
ATLABL' 

LBLDl_ 
ATLD2 
BALR 
-BEC8 



BFS 

BKWORD 
-BLKXOl- 
BLKI02 
BLKI03 
Bl KR&l- 



BRANCH 
BTCR 
BTS 



BX 

BX1 

BXH 



BXLE> 

BXNOB 

BXHX_ 



CDD2 
CER 
_C£RQ1_ 



CHR 
CLB 
CLHR- 



CLRWT 
CONIMT 
.CQNSER 



CONTIN: 

DHR 

QHR1_ 

DIFFER 

DISPLY 

DPFP 

EPSR 



0267 
0O8D 
C195 
01 SB 
0066 
006E 
OQQ** 
0CD7 
OOOB 

._. 030E 
0300 
0306 

QQ26_ 

0310 
002«» 
JJ2^3.. 
02*2 
007E 
.. 0251 
025E 
uu°F 

__JUQM 
00A8 
OOAC 

_..a2E& 

02t6 
02E9 

___02ti 
00A0 
00A2 

_QQA6. 
0012 
00B2 

__.DQAE_. 
00B1 
00B4 
JLQ1<* 
02B8 

Q0E1 
Q2BE 

0097 

00B9 

QQ??_ 

0175 

01EB 

C15F 

C17F 

OOOB 

0200 

02DC 

019D 

COQO 

66DO 



MODEL 8/16 OROM Q5-069F03ROOA13 <BASIC+M/D+SPFP) PAGE 19 

MODEL 8/16 DR0H2 DATA 



EPSR1 0330 
EPSR2 Q33A 
_£££BJ_ .i3*C_ 



EXBR 0OC5 
F.CC G2C6 

F.VAPI 0003 



F0RXD2 02C0 
FINISH! 00F8 
FL,OV 220«+_ 



FLR O&UF 

FLROl 02CD 

FLROll ' C2CE_ 



FLT1 01CB 

FLT2 ClD2 

FLT3 OlDF. 



FLT<* 01E2 

FLT3 01E* 
FLTDI SP DIG 5 



FN1 OlAC 

FN11 01B8 

F W2.FN3 01B0 



FNRE6 * 0183 
FROMALI 02F1 

FRR 00EO 

FRR01 02C6 

FRWORDi OOAD 

f RX 0-079 



51- 



FRXOl 02A5 
FRXMX 02A7 

IX& _ 0_0DE 



FXR2 02CB 

FXROi 02C9 
^EMSKEL - _. 1321-. 
HELP 01 9 7 
HELP1 01^8 

IDLE Ql3«t 

IDLE1 0136 
IDLEX 015E 

iLgg- M2!_ 

ILGPSW 0030 
IMH 008C 
IOATN aiE7_ 



20RR' G0D8 
IQRX 0005 
TQfiVC J3lEA_ 



LB 00B5 
LBR 0OB6 
_LTJS 0Q?6. 



LDOOUBLE 0113 
, LORES OlOA 

L Lj&SJMGJ^ A11F_ 

LEADER! 0317 

LHR 0095 

sj,oy _„Q2*A__ 



L. 



MODEL 8/16 OROft 05-U69F03ROOA13 (BASIC+M/D+SPFP) PAGE 20 



L . MODEL K/16 0R0PI2 DATA 




MHR1 0232 

MHUR 00OD 
MHDR1 G2**ft- 



MHALF 031E 
HMALF1 0320 
HMF. 0179 



MPY.DIV 0001 
HHONtS 0207 
WROPHS : _Q2 5 



NHR 0092 
NLONG 0067 
NHER1 023A- 



NNES2 023C 
NOB 00A1 

N0URAE1 02fel - 



NOWRAPff 02&<f 

OC 002E 

_ocb oq2je._ 



OHR 0093 

OIPSW 00»»0 

OHMPSW 01136. 



0UTD1S. 012F 

OV 0225 

JHA oa2A_ 



PNTR 0022 
POW 0157 

PSWLOC' 0J£6. 



PWRDWM' 0138 
PWRDWN2 01**D 
PW R UP OlOJL 



PHRUP2: 0119 
PWRUP3 0125 
QNES 0222_ 



QOK 021F 

Q0K1 02HF 

QUEINT !1322_ 



QUENBL! 0332 
RBI 02F3 

RBLDg 027F 



u 



MODEL 8/16 DRCM 05-O69FO3R00A13 (BASIC+M/D+SPFP) 
fiQDEL 8/16 DR0H2 DATA 
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RBR 

RBRWBR! 
1 R BRMMOJL- 
R8W3 
RBW8NX 

__BJ3 



RD2 
RDKEY 
-fiDB 



REGDIS 
REGN 
RH 



RHH 
RHR 
_RLLQ2 



RNNEG 
RRLDJ? 
_R3 



RfNX 
RTL1 



02FO 
OODA 

JJ20IL 
003«f 
0038 
0018 
0019 
016F 
0023 
ClBF 
01C0 
Q01B 
0Q1E 
0021 
005A 
02 IB 
006B 
PJ_02_ 
OOSA 
02&F 
_£g85_ 



RTLD? 
RTLRBLi 
-ETLRBUD1. 



RX 

RXNX 



SCH 

SHIFTO 

SHPKT31 




SINT? 

SLA 

SLAP? 



0278 
007F 
_Q26D 
0006 
OQ08 

008F 
Q0E6 
00 A? 
0090 
0080 
Ol^D 
01F6 
OOHD 
007» 



I 
-PL 



$LHA 

SLHA1 

fiLHAD2, 



00*7 

0048 

._Q0_5Q_ 



SLHL 

SLHL2 

SLHL? 



003D 
003E 
003F 



SLHL02; 
8LHLNX 
JSLL 



oosi 

00«*2 

jm*f_ 



SLL1D2 
SLLD2 
_SLL£ 



0036 
005^ 
00D4 



8PFP-' 
3tfA02 

SRHL1 
SRHLD2 
-SRL1Q1 



0001 
0C6E 



0065 
006«* 
Q069 



T] 



MODEL 8/16 DROM 05-069F03ROOA13 (BASIC+M/D+SPFP) 
MODEL 6/16 DRQH2 DATA 
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$RL02 
SS 
-SSR- — 



START 
START1 
-ST&- 



$TBR 

STD 

STD02 



STOOUBLE 
STE 
STE.STD _ 



STE02 
STENX 
SXU 



STS INGLE 
SVC02 
TERWTM 



THI 

THRUD2 
41AZJ- — 



XHR 
YOMNEG 



0066 
0029 

-C02C 
0000 
0001 
0.0BD 
OOCO 
00t3 
02AF. 
01*9 
00E2 
007 A. 
0283 
007C 

JIQM. 



STH2 


0066 


STM 


OOCA 


STMO 


009A 


STH0D2 


029A 


STHE 


009E 


STHFD? 


029E 



0153 
OOED 
_0Jlf£_ 



006A 
00*6 
01,59 



WAIT1 


015C 


WASEPPTY 


028A 


WBP 


n2£D 


WO 


OOtff 


WDR 


0027 


UHR 


0025 



0094 
0200 




MODEL 8/16 DROM O5-O69F04R00A13 (8ASIC+M/D+SPFP+DPFP) 
PROGs H31&DF04 ASSEMBLED BY MICROCAL II (32-BIT) 



PASE 



1 OOOtf 


. .. 








L__ 

oon 
0001 

000 
0001 




000 
0P01 


-- 


: 










00 009B 
<LQ 0Q9F _ 
00 00A2 
00 00A4 
00 0092 
00 0099 
00 Q093 
00 QQ9*f 
00 0095 
00 0097 
00 008E 












000 




oon 




00? 

cos 

004 




005 
006 
no7 




oon 

00*? 
OOA 











2 
3 

__4_ 
5 
6 
7 
8 
9 
10 
11 
12 
15 
16 
17 
20 
21 
22 
25 
26 
27 
28 
29 
30 
31 
32 
33 
.34 
35 
36 
37 
38 
39 

4i 

42 

43 

46 

49 
_52_ 

53 

54 
. 55_ 

56 

57 

5S 

59 

60 

61 

62 

63 

64 

65 

66 

67 



F.VARI EQU 4 
* 

. ; NLS.T.C 

* 

SQCHK 
* 
* 

* SET UP SYSGEN PARAMETERS 
* 

IFP F.VARI-1 
HPY.OIV EGU 1 

ENDC 

IFP F.VARI-2 
SPFP E3U 1 

ENDC 

IFP F.VARI-3 
DPFP EQU 1 

ENDC 
* 

..* _ . ' 

* COPYRIGHT INTERDATA INC, SEPTEMBER 1976 

* 

* 

* DHEHA HAHAJAN 



f04 : BASIC + N/6 + SPfP ♦ DPFP 



oeisoTT 

0816002 
D816Q03 

0816004 
D816005 
D816006 

D816008 

D6160Q9 

D816010 

0816011 

0816014 

D816015" 

D816016 

08lfeOl9 



D816020 

0816021 

D8J.6Q24 

0816021" 

DSWOgS 

D81&02T 

D816028 

0816029 

D816Q50 

0816031 

0816032 

081^033 



* DROM SOURCE IS ASSEMBLED IN CONJUNCTION WITH THE MICROPROGRAM SOURCE 

* OPERAND FIELD IS THE SYMBOLIC RON ENTRY POINT FOR 01 

* COMMENT FIELD" SHOVfS OP-CODE AND VALID "XNSTKUdYiBN KNEHO~NTc~~ ~~~~' 

* ONLY THE LEAST SIGNIFICANT flYTg: Of THE CODE GENERATED IS USED 



PARTS 19-186R0JF00 
PARTS 19-l86Rb0F0b 



DUMMY PART #_ 

_ _. DUMMY PART n 

* THE DROM DATA IS CONTAINEO IN THE FOLLOWING 512 X 8 {4K> ROM CHIP 
* 



ENDC 
ENDC 

ENDC . . 

IF2 F.VARI-4 
PARTS 19-186R00F30 
_ENDC 



OC 
DC 
DC 
DC 
DC 
DC 
DC 
OC 
DC 
DC 



ILEG 
_BALR 
BTCR 
BFCR 
NHR 
CLHR 
OHR 
XHR 
LHR 
CHR 
AHR 



00 
Ql 
02 
03 
nu 
05 
06 
07 
OP 
09 
04 



BALR 

BTCR 

BFCR 

NHR 

CLHR 

OHR 

XHR 

LHR 

CHR 

AHR 



D816034 
D816035 
D816036 
081^037 
0816038 

0816039. 
0816040 
0816041 
06J.6Q42 
6816045 
0816048 
0816051 
D816052 
D816053 
D8 16Q5 4 
0816055 
C816056 
_0«16057_ 
0616058 
D816059 
D8l60_6p_ 
0816061 " 
D8160S2 
D8i6o63_ 
0616064 
0616065 
D816066 



MODEL 8/16 DROH 05-O69F04R00A13 (BASIC+M/D+SPFP+OPFP) 



PAGE 



OO* 

OOC 
OOC 

one 

-0OF 



010 

on 



013 
01* 
01S 



016 
017 
01 * 



019 

01A 
OlR 



01C 

oin 

OIF 



00 0090 



00 OODC 
.00 OQDB 

oo ooeo 

OU 008F 



00 009B 
00 009B 

__0jQ_0H9.B 
00 009B 
00 009B 
JOQ-ftO-SB. 
00 009B 
00 009B 

_Di). O0?B_.. 
00 009B 
00 009B 
00 HflSB— 
00 009B 
00 009B 
- nn QQ9B _ 



OIF 



00 009B 



68 


DC 


SHR 


-7-2 - 


.... ENHC 


. 


73 


IFP 


HPY.DIV 


74 


DC 


MHR 


75 - 


DC 


DHR . 


76 


ENDC 




77 


DC 


ACH 


76 


QC 


SCH 


79 


* 




60 


* OP-CODES 10 


- IF A 


_8L- .... 


.—M -_.- . - ■ 




82 


DC 


ILEG 


83 


DC 


ILE6 


__a* 


_... DC.. 


ILEG _. ... 


85 


DC 


ILEG 


86 


DC 


ILEG 


..A7...- 


. DC - 


ILEG 


88 


DC 


ILEG 


89 


DC 


ILEG 


__50. 


_. DC . 


ILEG 


91 


DC 


ILEG 


92 


DC 


ILEG 


_93_ 


..-DC 


ILEG 


94 


DC 


ILEG 


95 


DC 


ILEG 


_96_ ... 


.DC- 


ILEG 


97 


DC 


ILEG 



01'. SHR 



OC HHR 

.00 DHR 

OE ACHR 

OF SCHR 



D816067 

-nfU6fl7l 

D816072 
D816073 
_DAi607JL_ 
D816075 
D816076 
0816077— 
D816078 
0816079 

nBisnaO- 

D816081 
0816082 
0816085 
D816084 
D816085 

D816087 
D816088 

_QfllfiOfi.?_ 
0816090 
0816091 

_Daifi092 
0616093 
0616094 

_D816095_ 
0816096 



MODEL 8/16 DROH 05-069FOHROOA13 (BASIC+M/D+SPFP+DPFP > 



PAGE 



020 
n2i 


00 00A6 
00 00A6 


022 
023 
L G?4. 

o?s 

026 

0?7 

i 02B 
1 026 


00 00A8 
00 OOAS 
OQ JOBC 
00 0096 
00 008C 
0.0. OjOSC 

oo goto 


02* 
02A 
02B 


00 OOEl 
00 OOEO 

00 ooeq 


02C 
020 
02E 


00 00&6 
00 OOEO 
00 OOUE 


02F 


00 ooop" 



030 
030 



032 

033 
o3t» 



OSS 



03& 
05^ 
03A 



038 
03D 

.MS: 



03E 
03F 



00 009B 
00 009B 



00-Q09B 
00 009B 
_GO_Q.09B 
00 009B 
00 0098 
00 0098 



00 OOEO 
GO OOEl 
00 OOEO 



00 OOEO 
00 OOEO 
ooEo 

00 0ODE 
00 OODF 



99 
I00_ 
101 
102 
.103 
104 
105 
106 
116 
117 
118 
119 
120 
121_ 
122 
123 
_124_ 
125 
126 
147 

i"4e 

1*9 
...ISO. 
151 
152 
.Jl5_3. 
154 
155 
156 



157 
158 

J.59_ 
160 
161 

_162 



163 
164 
165 



DC 


BTS 


DC 


BTS 


DC 


BFS 


OC 


BFS 


DC 


I HP. 


DC 


LCS 


DC 


IHH 


DC 


IWi 


ENDC 




IFP 


SPFP 


DC 


FRR 


DC 


CER 


DC 


FRR 


DC 


FRR 


DC 


FRR 


DC 


FRR 


DC 


FXR 


DC 


FLR 


ENDC 




ENDC 




IFP 


DPFP 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


ILEG 


DC 


FRR 


DC 


CER 


DC 


FRR 


DC 


FRR 


DC 


FRR 


OC 


FRR 


DC 


FXR 


DC 


FLR 



20 


BTBS 


21 


BTFS 


22 


BFBS 


23 


BFFS 


24 


LIS 


25 


LCS 


26 


AIS 


27 


sis 


28 


LER 


29 


CER 


2£ 


AER 


2B 


SER 


2C 


MER 


2D 


DER 


2£ 


FXR 



0816098 
D816099 



0816100 

0816101 

0816102 

DSlfeloS 

0816104 

DSl6lq5_ 
0816115 

D816116 
081611 7 



0816118 
D816119 
0816120 



0816125. 
003,6122 
0816133 



"2F"" FLR 



30 
33 
32 
33 

34 _ 
35 
36 
_37 

38 LOR 

39 CDR 

3A ADR_ 

3B ~SOR 
3C MOR 

_3D_ DDR 
~3E ""FXDR" 
3F FLDR 



0816124" 

D816123 

0816146 



miHWf 

0§lil46 
D8£i3.49 



0816150 
0316151 
0816152 



0816153 
0816154 

osiiiss 



D816156 
D816157 
0816158 



ENDC 



081615? 
0816160 

oai6i6i 

0816162 
0816163 
0816164 



JJL'. 



»°L 



MODEL 8/16 DROM Q5-G69FO4R00A13 (BfiSlC+H/D+SPFP+DPFP ) 



PAGE 



010 


00 


0002 


mi 


QO 


0002 


o*? 


00 


0002 


0^3 


00 


0002 


044 


00 


0006 


045 


00 


0006 


046 


OU 


0006 


047 


uU 


0006 


04fi 


00 


0006 


049 


OC 


0006 


~04_ 


QO 


0006 


04R 


00 


0006 



Q4C 



04C 
04P 



04E 
04F 



osn 



051 

n 5? 

-05J3- 



094 
055 
_05_L 



057 

05fl 
059 



OSA 

09B 

JX5___ 



05P 
05F 

_o__F_ 



00 0006 

00 0006 

00 0006 

00 0006 



_m_8Q?B 



00 009B 
00 n Q9B 

-C_b-._tO?E_.. 
00 009B 
00 009B 

-QU__aQ9B. 



00 009B 
00 GC9B 
JO 0Q9B 



00 009B 
00 009B 

_flQ_00_9B 
00 009B 
Oti 009B 

.SUL-QU9Q. 



167 


DC 


RS 


166 


DC 


RS 


169 


DC 


RS 


170 


DC 


RS 


171 


DC 


RX 


172 


DC 


RX 


173 


DC 


RX 


174 


DC 


RX 


175 


DC 


RX 


176 


OC 


RX 


177 


DC 


RX 


178 


OC 


RX 


182 


EMDC 




183 


IFP 


MPY.DIV 


184 


DC 


RX 


185 


DC 


RX 


186 .. 


ENDC 




187 


DC 


RX 


188 


DC 


RX 


189 


* 




190 


* OP-CODES 50 


- 5F A 


191 


* 




192 .. 


DC 


ILEG. 
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go oooo 
oooooo 
oo oooo 

CO 0000_ 

00 oooo 



484 
485 

486. 

HB7 

H&8 

4B9_ 

490 

491 

501 

502 

503 

504 



505 
506 
507 
508 
509 
510 
511 
532 
533 
534 
535 
536 
537 
538 

.539_ 
540 
541 
542 
543 
544 

_545 
546 
547 

_548 
549 
550 



DC 
DC 
DC 

DC 
DC 
DC 
DC 
DC 

ENDC 
IFP 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

ENDC 
ENDC 
IFP 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
" DC 
DC 
OC 
DC 
DC 
DC 
DC 
ENDC 



BKWORD 

FRWORD 

BKWORD 

FRWORD 

LHR 



AHR 

SHR 

SPFP 

C 

















DPFP 











o .... 













6 








20 BTBS 

21 BTFS 

22 BFBS 

23 BFFS 

24 LIS 
?5 LCS 
26 AIS 
2? SIS 



2P LER 
29 CER 
2A AER 

28 
»C 



0016433 

D81&484 

D816485 

0816486 

D816487 

D816488 

D&16489" 

0816490 

D816500 



"0316501 
D816502 
0816303 



SER 
HER 
20 O'ER 
2E FXR 
2F FLR 



30 

31 

32 

33 

34 

35 

36 "~" 

37 

38 _LDR__ 

39 CDR 
3A ADR 
3B SDR 
3C HDR 
3D DDR 
3E FXDR 
3>" FLDR 



0Si65&$ 
D81650S 
D81650& 



0816507" 

0816508 

0816509 



DSifcBlO" 
D816531 
816532 



0816533 
D816534 
D81653 5 



0B16536 
D8l£^S7 
08l6§5^ 

Dsiiss"^ 

D816540 
D8l654l_ 
"0816642 
0816543- 
0816244 



0816543 
0816546 
0816547 



0816548 
D816S49 



m 



MODEL a/16 DROM 05-069F0*R00Al3 (BASIC+H/D+SPFP+DPFP ) 
PODEL ft/16 DR0H2 DATA 



1*0 
itl 

-142. 
1*3 
1** 

-1*5 
1*6 
1*7 

-i*-8. 
1*9 
1*A 

JJ*B. 



1*C 
1*C 



1*P 



JL*JL 



1*F 



_L51_ 



152 
153 
_15!L 



155 

156 

_157_ 



158 
159 

JL5A- 



15B 
15C 
05JL 



00 008* 
00 009F 
QJL.QQ&2. 
00 QOA* 
00 0092 
0.0 0099 
00 0093 
00 009* 
00 Q095 
00 0097 
00 ooaE 
.QO 0090 



QLQ__QQDC 
00 OOOB 

£0 opap 

00 008F 



15E 
13F 



00 oooo 

.00 0000 

00 oooo 
00 oooo 
.JUL.QQ.CUL_ 
00 oooo 
oo oooo 

-9P..QQP0 

oo oooo 
00 oooo 

-flO.JLQ.QQ. 

oo oooo 
oo oooo 

.Q.0 JJQOO 
00 OOOO 

oo oooo 



.552 


DC 


STH 


553 


DC 


BALK 


.__ -55* .... 


. DC 


BTCR 


555 


DC 


BFCR 


556 


OC 


NHR 


557 


DC 


CLHR 


559 


DC 


OHR 


559 


DC 


XHR 


560 . 


DC 


LHR 


561 


DC 


CHR 


562 


OC 


AHR 


.. .563 ... 


DC 


SHR 


567 


ENOC 




566 


IFP 


MPY.DIV 


S69 


DC 


MHR 


570 


DC 


DHR 


571 


ENDC 




_ 57 2_ 


OC 


ACH 


573 


DC 


SCH 


57* 


* 




. _575 _. 


..* QR-CPDES 50 


- 5F A 


576 


* 










j i • 


Ub 




578_ 


DC 





579 


DC 





560 


DC 





5fiL 


_QC ... 


Q 


582 


DC 





583 


DC 





56* 


DC 





585 


DC 





586 


DC 





587. _ 


DC. 


... 


588 


DC 





589 


DC 





59Q 


DC 





591 


OC 





592 


DC 
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If!) 


STH 


*1 


BALR 


*2 


BTCR 


*3 


BFCR 


<** 


NH 


*5 


CLH 


*6 


OH 


*7 


XH 


*6 


LH 


49 


CH 


«*A 


AH 


. . *B 


_SH 


*C 


MH 


*D 


DH 


IE.. 


ACH 


*F 


SCH 



D816551 
0816552 

- QM6553.. 
D81655* 
D816555 
D816556.. 
D816557 
D816558 

.. Q8i655?„ 
D816560 
D816561 

__D 816562.. . 
D816566 
D816567 

_Qai6J568_ 



1 



D816569 
D816570 

J.ftl&5.7L_ 
0816572 
0816573 

J}Al£aZS__ 
0816575 

DA -I 4* mmmur 

_.Bi»l6.57j_ 
0816578 
0816579 
D616 S8Q 
D816581 
D816582 
D816583 
D81658* 
0816585 
D8i6586_ 
0816587 
0816588 
D816589 
0816590 
0816591 



MODEL 8/16 QROM 05-Q69F04R00A13 (BASIC+M/D+SPFP+DPFP) 
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MODEL B/16 DR0H2 OATA 



160 
.140. 



00 00E2 



161 


00 


00B8 


JL62 


00 
00 


0000 


163 


oooo 


164 


00 


02&E 


165 


00 


0267 


166 


00 


0278 


167 


00 


027F 



168 

168 



00 02C6 
00 02BE 



16A 
16B 



16D 

A6E_ 



16F 



00 02C6 
00 02C6 
j)0 02C6 

J)0_ 0000 
00-0000 



170 

JLUL 



00 Q0E3 



JJX 



173 
172 



173 
174 

_U5. 



176 
177 



00 009E 
00 0091 

00 0000 

00 ooop 

_00 0.000. 

00 oooo 
00 oooo 



178 
17* 
179 



17A 
17B 
JLKL 



00 02C0 
JLO Q288_ 
00 02C0 
00 02C0 
_M_MC0_ 



596 
597 
59 3_ 
599 
600 
601 
602 
603 
60"* 
605 
606 
61H 
615 
616 
617 
618 
619 
620 

' 621 
622 
623 
624 
625 

.626 
629 
630 

_631 
632 
636 
637 
638 
639 
649 . 
641 
642 

_643 
644 
645 

__65_5_ 
656 
657 
658 



170 
1TF 
_17F_ 



00 C2C0 
00 009A 
00 008B 



659 
660 

_&£!_ 
662 
663 

_664_ 
665 



ENDC 
IFP 


SPFP 


DC 


STE 


ENOC 




DC 


AHK 


DC 





DC 





DC 


ATLD2 


DC 


ABLD2 


DC 


RTLD2 


DC 


RBLD2 


ENDC 




IFP 


SPFP 


DC 


FRRD1 


DC 


CERDl 


DC 


FRRD1 


DC 


FRRD1 


DC 


FRR01 


oc 


FRRDl 


ENDC 




DC 





DC 





ENDC 




IFP 


DPFP 


DC 


STD 


ENDC 




ENDC 




IFP 


SPFP _. . 


DC 


STME 


DC 


LME 


ENQC 




DC 





DC 





DC 





DC 





DC 





ENQC 




IFP 


DPFP 


DC 


FDRXD2 


DC 


CDQ2 


DC 


FDRX02 


DC 


FDRXD2 


DC . 


FQ8X.D2 


DC 


FDRXD2 


DC 


ST^D 


OC 


LMD 


ENDC 









60 STE 



61 


AHH 


62 




63 




64 


ATL 


65 


ABL 


66 


RTL 


67 


RBL 


63 


LE 


69 


CE 


6A 


•AE 


6B 


SE 


6C 


ME 


60 


OE 


6E 




6F 





D816595 
0816596 
D8J.6597 
"D8 16598 
D816599 

D8l660_0 
D6l66bl 
D816602 
D816603 



061660^ 
D816605 
D816613 
5F16614 
D8|66l5 
D816616 



0816617" 
D816618 
08 l 661 9 
0116628 
0816621 

jai&6gg_ 

D816623 
D616624 

06166 25 



70 STO 



D61662* 
0816629 
0816630 



0816631 
0816633 
0816636 



71 STME 

72 LME 



0816638 
0316639 



0816640 
0816641 
0816642. 



081£6^<I 
0B166S4 



?a 


LD 


79 


CD 


7A 


AD 


7B 


SO 


7C 


W 


7D 


DD 


7E 


STMD 


7F 


LHD 



0816655 
DS16656 
D816657 



0816689 
0616660 



D816661 
D816662 
0816663 



D816&64 



MODEL fl/16 QKOM 05*Q69F04rOOA13 (BaSIC+M/Q+SPFP+OPFP) 
l -i NODEL V16 DR0H2 DATA 



PA6E 14 



180 
18J 

.132.. 
IBS 
184 

_LB5_ 



186 
187 
IfiJL 



189 
ISA 

-lflfl. 
1BC 
18D 



18F 



196 
197 
-19.6 
199 
19A 



19C 
_13£_ 



190 



00 0000 

00 oooo 

QQ 00OQ_ 
00 0000 

00 oooo 

-_ea oquq. 

00 oooo 

oo oooo 

. OO...Q.0O0_ 

00 oooo 

00 oooo 

...OQ.. QOOflL. 

00 oooo 

GO 0000 

— ..*. * M MJ«. ML - 

oo oooo 



190 


00 0064 


191 


00 0051 


!<»:> 


00 OOAl 


193 


00 OOOO 


194 


00 OOAl 


195 


. 00 OOtfO 



19F 



00 02ED 
00 02F0 

_0JLJJ025_ 
00 0021 
00 0027 

-0Q-llfi23_ 



J3.0 QOOQ 

00 002C 
1LG_ &02F 
00 002C 



.667 
663 
669 
670 
671 
672 
673 
674 

675 

676 
677 

678. _ . 

679 
660 

661 . 

682 
683 

-Wlii-t 

685 

666 * 

667_ *_ 

688 
689 

-690 

691 
692 

623 

694 
695 

697 
698 

699 ._ . 

702 

703 

7Q4_ ..... 

705 

706 

707 

708 



* 

* OP-CODES 80 - 8F ARE ILLEGAL 

* 



DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 
DC 

DC 



DC 


SRHLD2 


DC 


SLhLD2 


D.C 


NQB_.. 


DC 





DC 


NOB 


DC... _ 


..0 . 


DC 


WBR 


DC 


RBR 


DC 


WHR 


DC 


RHR 


DC 


WDR 


OC 


RDR .. ._ 


ENDC 




IFP 


KPY.DIV 


DC 


.0- 


ENDC 




DC 


SSR 


DC 


OCR. 


DC 


SSR 



90 


SRLS 


91 


Rl 1 S 


92 


5TBR 


93 


LBR 


94 


EXBR 


95. 


..IP3R. 


96 


WBR 


97 


RBR 


98 


WHR 


99 


RHR 


9A 


WDR 


SB. 


RDR._ 



?c_ jwyR 

9D SSR 
9E QCR 
9F AIR 



0816666 
D616667 

J3 816668 
D&16669 
D816670 
D8 16671. 
0816672 
D816673 

- 08166^4. 
0816675 
D816676 
0816677 
0816678 
D816679 

. £§16ftJ>Q_ 

D816681 
D816682 

D816684 
0816665 
816686 
D816687 
0816688 

_M166J?_ 
0816690 
D816691 

_Dfll6692_ 
D816693 
D816694 

_p8l£695 
0816696 
D816697 

JJfll669j_ 
D816701 
0816702 
0816 703 
0816704 
0816709 

-0816106. 
0816707 



MODEL 8/16 OKOM 05-Q69FO4R00A13 (BASIC+M/D+SPFP+DPFPJ 
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MODEL a/16 DRQH2 DATA 



I 

L 



ifin 
lfti 

_JLA2_. 
1A3 
1A4 

-1AJL 

1A6 
1A7 
_1A^_ 
1A9 
1AA 
|AB,, 



1AH 
10D 
1AE 



1AF 



lBfl 
181 
183 
139 



135 
IB* 



isa 

189 
_13A_ 



IBB 
1«3C 

1BE 

18F 



00 oooo 
oo oooo 

OQ_OQ0O 

oo cooo 
QO oooo 

00 Q000 

oo oooo 
oo oooo 
oo oooo 
"ob oooo 
oo oooo 

JL°_ oooo 
oo oooo 
oo oooo 
■10 oooo 

"oo "oooo 



oo oooo 
o_o_oooo 
go oooo 
oo oooo 

oo oooo_ 
oo oooo 
oo oooo 

no cp 00 

oo oooo 

00 0090 

oo qoqo 
do oooo 
oo oooo 
oo_ooOo 
oo oooo 
00 oooo 



710 


* 






711 


* OP-CODES AO 


- AF 


ARE ILLEGAL 


712 


* 






713 


DC 







714 


OC 







715 


DC 







716 


DC 







717 


DC 







718 


DC 







719 


DC 







720 


DC 







721 


DC 







722 


DC 







723 


DC 





- 


724 


DC 







725 


DC 







726 


DC 







727 


DC 







728 


DC 







729 


* 






730 


* OP-CODES BO 


- BF 


ARE ILLEGAL 


731 


* 






732 


DC 







733 


DC 







734 


OC 







735 


DC 







736 


DC 





. _ . . ._ 


737 


DC 







738 


OC 







739 


DC 







740 


DC 







741 


DC 







742 


DC 





.... ... .... . 


743 


DC 







744 


DC 







745 


DC 





_ ..... 


746 


DC 







747 


DC 








"081670* 
D816710 

061671k 
D816712 
D816713 
0816714 
0816715" 
D816716 
0816717 
D816718 
0816719 
_D8 16720 
D816721 - 
0816722' 
D81&723 
0816724 
D61672S 
_08167_26_ 
0816727 
0816728 
D81 6729 
0816730 
0816731 
J>816732_ 
0816733 
0316734 
0816735 
0816736 
D816737 
0816738 
0816739 
D816749 
0616741 
0816742 
0816743 
_ 0816744 
081674S 
0816746 



T] 



MODEL 9/16 DHOH 05-069F04ROOA13 (BASIC+M/Q+SPFP+OPFP) 
■"lOOEL S/lf URQ^2 DATA 



ICO 

1C1 

-3X5 

1C3 
1CU 
1C5 
1C6 
1C7 
J.CB... 



1C9 
1CA 
1.CB 



ICC 

1CD 
JX£_ 



1CF 



1D0 
1D1 
ID? 



1D3 
104 
IPS 



109 

IDA 

-JLQB 

IDC 
-_LDC_ 

ion 

_10£.. 



00 OOAF 

00 00B1 

JUL..OQCE 

00 008A 

oo ooy2 

JO 0099 
00 0093 
00 0Q?4 

.00 CQ95 
00 0097 
00 0Q8E 

-M..fl09j} 
00 QQ&4 
00 0051 

-QQ QQ6l_ 
00 OObD 



106 
107 
-108 



10F 



00 OO-CA 

00 00C6 

OJLjOOBD. 

00 COBS 

00 00B9 

_JIiL..02FQ_ 

*00 02ED 

00 02FO 

-0JLQQ25. 

00 001B 

00 00E4 

..ou-.oo.ia 



_ 00 00 DO 

00 0029 
00._002'E 
00 0029 



749 
750 
751 
752 
753 
75* 
755 
756 
757 
75S 
759 
.760 _ 
761 
762 
.765 _ .._ 
764 
765 * 

-766. * 

767 
768 

769 

770 
771 
772- . 
773 
774 
775.. 
776 
777 

_778_-.. 
781 
782 
783 
78'+ 
785 
786 
787 



PFP+Of 


»FP) PAGE 16 






DC 


BXH " 


CO 


BXH 




DC 


BXLE 


CI 


BXLE 




DC 


LPSW 


C2 


LPSW 




DC 


THI 


C3 


THI 




OC 


fJHR 


C4 


NHI 




UC 


CLHR 


C5 


CLHI 




DC 


OHR 


C* 


OHI 




DC 


XHR 


C7 


XHI 




DC 


LHR 


ce 


LHI 




DC 


CUR 


C9 


CHI 




DC 


AHR 


CA 


AHI 




DC 


SHR . 


_ C3 


SHI 




DC 


SRHLD2 


CC 


SRHL 




DC 


SLHUD2 


CD 


SLHL 




DC ... 


SRHAD2 . 


CE 


SRHA 




DC 


SLHAD2 


CF 


SLHA 




DC """ 


STM 


00 


STM 




DC 


LM 


01 


LH 




DC 


STB 


02 


STB 




DC 


LB 


03 


LB 




nr 


C[_B 


r\*i 


n a 












.DC. 


RBR 


. . D5 


AL 




DC 


WBR 


D£ 


MB 




DC 


RBR 


07 


RB 




DC 


WHR 


na 


WH . 




DC 


RH 


09 


RH 




DC 


wn 


DA 


WD 




DC. 


RO 


0&. 


RD 




ENOC 










IFP 


HPY.DIV 








DC. 


MHUB_. 


. . DC . 


MHU 




ENDC 










DC 


SS 


OD 


SS 




QC 


OC 


DE_ 


PC .* 




DC 


SS 


OF 


AI 





D816748 

D816749 

n8l675Q._ 

D816751 

0816752 

D816753 

D816754 

08x6755 

D6l6756_ 

D816757 
D816758 

.. -DB16159__ 
D816760 
D816761 

-_D8;6762 
D816763 
0816764 
_Q8l6_765_._ 
D816766 
D616767 

J3ei476JB-.. 

D816769 

0816770 

D6l677l_..- 

D816772 

0816773 

Q816I7JL ._ 

0816775 

0816776 

D8l6777_ 

D816780 

D816781 

_ D8167A2- ... 
D816783 
D816784 
0816785 _ 
0816786 



MODEL 8/16 DROH 05-069F04R00A13 (BASIC+M/D+SPFP+DPFP) 



PA6E 17 



MODEL 3/16 0R0H2 DATA 



1E0 
IE1 
JUR- 



IES 

1E4 

_1E5_ 



1E6 

XVT 
1E6 
1E9 
1EA 
1EB 



1EC 
1ED 
lEE 



1EF 



oo oooo 

00 OOED 
00 00»0_ 

ob oo Ob 
oo oooo 
oo_oooo 
do oooo 
00 oooo 
oo oooo 
UO" oooo 

00 0068 
_00 005A 
00 0068 
00 0054 
00 QQ6E 
00 0075 



IFO 
1F1 


00 OOOO 
00 QOOO 


1F2 

1F3 
1F4 


00.0000 

oo oooo 
oo oooo 


1FS 

- 1~6 
117 


oo oooo 
oo oooo 
op oooo 


1F9 

1FA 


oo oooo 
oo oooo 

00 QOOO 


JFB 

IFC 

1FP_. 

1FE 
IFF 

200 ' 


00 oooo 
oo oooo 
00 oooo 

6b QOOO 

00 ooop 















789 
790 


DC 
DC 



SVCD2 


EG 
El 


SVC 


791 


DC 


SIhT . 


£2 


_SINT 


792 


DC 





E3 




793 


DC 





E4 




794 


DC 





E5 


— 


795 


DC 





Ee 




796 


DC 





E7 




797 


DC 


_ _ 


E8 


— ■ 


798 


DC 





E9 




799 


DC 


RRLD2 


EA 


RRL 


80J>_ ... 
801 


QC 
DC 


RLLD2 _ 
SRLD2 


E.B 


RLL 
SRL 


802 


DC 


SLLD2 


ED 


SLL 


803 
804 


DC 
DC 


SRAD2 

"SLA02 


EE 
EF 


SRA 

sLa 


805 
806 


* 

* OP-CODES FO 


- FF ARE ILLEGAL 






807 


* 








808 


DC 









809 


DC 









310 


DC 









811 


DC 









812 


DC 









813 


DC 









814 


DC 


• 






815 


DC 


. 


. ..... 




816 


DC 









817 


DC 









818 


DC 







.. 


819 


DC 









820 


DC 









821 


DC 


c 






822 


DC 









823 


DC 









82* 


* 




■ - 




825 


END 









D816788 
D816789 

0616790 
D816791 
D816792 
J38J6793 
0816794 
D816795 
081S796 
"08 16797 
D816798 
D816791 
0816800 
D81&801 
D6168Q2 
D816803 
D816804 
D8l6805_ 
D816866 
D816807 
_D8l680l 
D816809 
D616810 
0816811_ 
0316812 
D816813 
0816814 
D816815 
D816816 
_D8l68l7 
0816818 
0816819 
0616820 
D816821 
0816822 

__pai.6a23_ 

081682* 



n 



J* 



n 



MODEL 8/16 DRQfi Q5-069F04ROOA13 <8aSIC+M/D+SPFP+DPFP ) 
WODEL B/IS DR0H2 DATA 



PAGE IS 



NO ERRORS 




ACH 
AOO 

r AOOWRT- 

AHM 
AHR . 
AI 


- 0267 
008D 
0195 
C16B 
0088 
008E 
0004 


AIR 

AL 

AL1 


00D7 
000B 
Q3QE 


ALOl 
AL02 
ALOC 


0300 
0306 
0026 


ALX 

APSkl 

*TL* 


0310 
002H 
0253 


ATL2 

atlabl: 

ATL ft PI Dl 


C262 
007E 
t>25l 


ATL02 
rai a 


025E 
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